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JOB COVPLETI ON REPORT

State of: | daho Nanme: RIVER AND STREAM | NVESTI GATI ONS

Project No.: F-73-R-10 Title: North Idaho Streans Fishery Research

Subproject No.: |V
Study No.: |V

Job No.: 1. Fish Population Inventory

Period Covered: March 1, 1987 to February 29, 1988

ABSTRACT

Random stratified creel surveys were conducted on the GCoeur d' Al ene
River in 1986, and on the St. Joe and St. Maries rivers in 1987, during the
first five weeks of the fishing season (May 24 through June 30, 1986 and
May 24 through June 26, 1987). Twenty-two percent of cutthroat trout
harvested from the Coeur d' Alene River were longer than 350 mm (rmean |ength
of trapped spawning cutthroat trout was 353 mn. Cutthroat trout conprised
55% and kokanee 23% of the overall harvest. Eleven percent of cutthroat
trout harvested fromthe St. Joe River were |longer than 350 mm Cutthroat
trout conprised 66Z and rainbow trout 25Z of the harvest. Nine percent of
cutthroat trout harvested from St. Maries River were |longer than 350 mm
Rai nbow trout conprised 71Z and cutthroat trout 25% of the harvest.
Seventy, 78, and 63% of the cutthroat trout harvested from the Coeur
d Alene, St. Joe, and St. Maries rivers, respectively, were taken during
the first two weeks of the season.

The lower St. Joe and St. Maries rivers do not support trout fisheries
t hrough summer because of high water tenperatures; however, |ower reaches
of cooler tributaries were used by adult trout during sumrer. The | ower
Coeur d'Alene River does not experience severe sunmer tenperatures and does
support a trout fishery throughout the season. Muntain whitefish are the
dom nate salmonid in all three rivers. Northern squawfish were found
t hroughout the study sections of the St. Joe and St. Maries rivers.

A tagging study was used to document movenment of cutthroat, rainbow,
and cutthroat-rai nbow hybrid trout. <Phe majority of cutthroat trout tagged
in the lower Coeur d' Alene River remained there. Cutthroat trout in the
St. Joe River tended to be downstream in the fall through spring and
upstreamin the sunmer.

Coeur d'Alene River tributaries support populations of cutthroat,
rai nbow, cutthroat-rainbow hybrid, and brook trout. Natural rainbow trout
and hybrids are nore scarce in the St. Joe River drainage and rare in the
St. Maries River system Trout densities in the |ower Coeur d' Alene River
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tributaries are conparable to those in Pend Oweille and Priest river
drai nages. The lower St. Joe and St. Maries river tributaries have

general ly depressed densities of trout.
Aut hor s:

Ki mberly A. Apperson
Fi shery Research Bi ol ogi st

M chael Mahan
Fi shery Technician

Wlliam D. Horton
Fi shery Staff Biol ogi st
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| NTRODUCTI ON

A general decline in trout populations and in trout harvest in Lake
Coeur d' Alene and its tributaries has been docunented over the past 20
years. Three nmjor causes for these reductions are habitat 1loss or
degradati on, overexploitation, and conpetition fromintroduced speci es.

Waste from l|argescale nmining activities on the South Fork Coeur
d' Alene River, which began in the late nineteenth century and continued
until 1982, devastated life in the Coeur d Alene River (Ellis 1932). Fish
popul ations in the river have slowy increased with closing of the Bunker
Hll mne (Kreizenbeck 1973; Bow er 1974; Bauer 1975; Horton 1985, 1986).
Increased utilization of the river by game fish has been followed by
i ncreased angler harvest. Concern is now expressed by fishery nanagers
over the nunmber of westslope cutthroat trout Salnmo clarki |ew si being
harvested in |l ate spring.

Bowl er (1974)., Goodnight and Mauser (1977), and Lewynsky (1986)
eval uated abundance, population structure, and harvest of game fish in the
Coeur d'Alene River upstream from the South Fork. Bauer (1975) identified
spawni ng runs of cutthroat trout in several tributaries to the |ower Coeur
d' Alene River and conducted a limted tagging study in the mainstem Coeur
d' Alene River system Prior to the present study, no structured
i nformati on had been conpiled on the Iower river and its tributaries.

Fi sh populations inthe St. Joe River and its tributaries have been
studi ed over the past 25 years. Averett (1962) identified both adfluvial
and resident races of cutthroat trout in the St. Joe River drainage that
were separated geographically. Averett reported slower grow ng resident and
fluvial cutthroat trout inhabiting the river and tributaries upstream
from Avery and a faster growing adfluvial race inhabiting the lower 120 km
river and | ake conpl ex.

Rankel (1971) investigated the wupper and lower St. Joe River and
concl uded that populations of cutthroat trout were relatively small, that
soon after fish entered the river fromtributaries they were harvested, and
that angling caused a significant portion of the annual nortality. Rankel
al so concluded that the drainage was inadequately seeded with cutthroat
trout fry and that few fish survived |ong enough to mature and spawn.
Mauser (1972), Athearn (1973), and Bjornn and Athearn (1974) experinented
with stocking different strains of cutthroat trout fry in Beaver Creek, an
upper St. Joe River tributary. Otnmann (1973) and Goodnight and Mauser
(1974) observed increased catch rates follow ng stocking of catchable-sized
cutthroat trout and rainbow trout Salnp gairdneri in the lower St. Joe
Ri ver.

Angl er preference played a major role in establishing special fishing
regulations in the St. Joe River (Rankel 1971; Bjornn 1975; Johnson and
Bj ornn 1978). Increased ganme fish abundance and catch rates were observed
in the St. Joe River following restrictive harvest regulations and
tributary closures (Ortmann 1972, 1973; Bjornn and Athearn 1974; Bjornn and
Thurow 1974; Johnson and Bjornn 1975, 1978; Thurow and Bjornn 1975; Walch
and Mauser 1976; Johnson 1977; Thurow and Bjornn 1978).
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I nvestigations of the St. Joe River also focused on the biology and
contr ol of northern squawfish Ptychocheilus oregonensis popul ations
(Jeppson 1957, 1960; Jeppson and Platts 1959; Falter 1969; Reid 1971) and
the devel opnment and use of a selective toxin (SQUOXIN) (MacPhee and Ruelle
1969; MacPhee and Reid 1971; Ortmann 1972, 1973; Goodni ght and Mauser 1974,
Goodni ght 1975).

The entire St. Maries R ver has received only cursory study. In 1972,
31,200 brown trout Salmp trutta fingerlings were stocked. In 1973, the
| ower 45 km of the river was treated with SQUOXIN, then i mediately pl anted
with 10,000 brown trout fingerlings (Goodnight and Mauser 1974). Low
nunbers of these trout were observed one and two years follow ng stocking.
A few anonynous reports of brown trout being caught were received by the
Depart ment .

In 1984, the Idaho Department of Fish and Game initiated an inventory
of fish populations and harvest in the |ower Coeur d' Alene and St. Joe
rivers and tributaries. An identical inventory was conducted on the
St. Maries River and selected tributaries fromthe confluence of the Mddle
Fork St. Maries River and Merry Creek to the nouth.

OBJECTI VE

To assess the status of the game fish populations in the St. Maries,
the lower St. Joe, and the | ower Coeur d' Alene river systens.

RECOMVENDATI ONS

Depressed bull trout populations in the study areas warrants a harvest
closure on this species throughout the Coeur d'Alene, St. Joe, and
St. Maries river drainages.

Most cutthroat trout harvested 1985 through 1987 were immature. The
mean | ength of nmature cutthroat trout in the Coeur d' Al ene River drainage
was 353 mm and the mpjority of first-time spawning cutthroat trout were
smaller than 380 mm We recommend a nmininum length restriction of 355 mm
(14") to 380 mm (15") be placed on cutthroat trout in all three rivers.” To
further enhance spawner escapenent and distribute harvest, we reconmend a
one cutthroat trout limt. Any greater limt would increase nortality to
an unacceptable | evel.

Cutthroat trout longer than 200 mm (8") that are found in tributaries
during fishing season are predoninately resident fish that wll not be
recruited to the river or I|ake fisheries. W recomend harvest of
tributary trout |arger than 200 mm be al | owed.

Approxi mately 1,500 cutthroat trout were harvested in the Coeur
d' Alene River below the South Fork during the first nmonth of the season
(May 23 through June 30). A late season opening of July 1 would renove
this "hot spot" fishery.
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We reconmend that harvest be nonitored during the first four weeks of
the fishing season following regulation changes. Additional nonitoring
should be done on the Coeur d' Alene River to determine distribution of
harvest throughout the season.

We recommend that this report be used as a database to nonitor trout
popul ati on responses to changes in managenment and habitat.

METHODS

Creel Survey

Unstratified creel surveys were conducted during the opening weekends
and regular weekends in June of 1984 and 1985 on the Coeur d'Alene River
from Dudl ey upstream to Shoshone Creek and on the North Fork Coeur d'Al ene
Ri ver upstream to Laverne Creek (Figure 1). Nunber of anglers, residency,
hours fished, species harvested and/or released, and total Ilengths of
creeled fish were recorded. Catch rates were calculated by dividing the
total catch by the total nunmber of hours. The surveys targeted high-use
days to collect baseline information on the fishery and to recover tags
fromfish tagged during 1984 and the spring of 1985.

A random stratified creel survey was conducted on the Coeur d'Alene
River from the confluence of North Fork Coeur d'Alene River downstream to
Dudl ey (Figure 1) between My 24 and June 30, 1986. The survey area was
divided into three sections to provide conparative information. The npst
upstream section (1) was between the North Fork Coeur d'Alene River and the
South Fork Coeur d'Alene River. Section 2 was from the South Fork
downstream to Interstate 90 bridge, and Section 3 was from the bridge
downstream to Dudl ey.

The survey included two 14-day intervals and one 10-day interval. Six
weekend days and six weekdays were randomly selected for the survey.
Menorial Day was surveyed and considered an additional weekend day. Three
counts, consisting of a four-hour tine period per count, were made on each
survey day. A count consisted of counting anglers throughout all three
sections then conducting angler interviews until the four-hour tine period
ended. Number of anglers, residency, hours fished, species harvested
and/ or released, and total lengths of fish were recorded. Anglers who were
interviewed during the Coeur d' Alene River stratified creel survey were
asked to participate in an opinion survey. Anglers were asked whether they
woul d support or oppose nmnagenent options to inprove cutthroat trout
fishing. Specific questions asked were: (1) would you support or oppose a
reduction in the bag limt for cutthroat trout?, (2) would you support or
oppose the closure of tributaries that are inmportant for cutthroat trout
production?, (3) would you support or oppose a mnimum size restriction on
harvested cutthroat trout?, (4) would you support or oppose a shorter

fishing season?, and (5) would you support or oppose a catch-and-rel ease
regul ati on?
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Figure 1. Location of creel survey and fish sampling areas in the Coeur d'Alene,
St. Joe, and St. Maries rivers, 1984 through 1987.



A random stratified creel survey was conducted on the St. Joe River
from Avery downstream to the town of St. Maries (Figure 1) and on the
St. Maries River from the Merry Creek confluence downstream to St. Maries
(Figure 1) between May 23 and June 26, 1987. Both rivers were divided into
three sections to provide information conparable with past data. The nost
upstream section (1) in the St. Joe River was from Avery downstream to
Calder. Section 2 was from Cal der downstream to Falls Creek, and Section 3
was from Falls Creek downstream to St. Maries. Section 1 in the St. Maries
River was from the confluence of Merry Creek downstream to Mashburn
Section 2 was from Mashburn downstream to Lotus crossing, and Section 3 was
from Lotus crossing dowmstreamto the St. Joe River.

The survey included two 14-day and one 7-day intervals. Six weekend
days and five weekdays were randomy selected for the survey. Two creel
cl erks conducted the survey, with one clerk per river. A nmininm of two
counts, four hours per count, were nade on each survey day. Limted
manpower and extensive travel within the surveyed sections restricted the
number of counts that could be nade during a survey day. A count consisted
of counting anglers throughout all three river sections followed by angler
interviews until the four-hour tinme period ended. Nunber of anglers,
resi dency, hours fished, species harvested and/or released, and total
| engths of fish were recorded

Met hodol ogy outlined by Thurow (1981) for estimating angler effort and
harvest by river section and angler type (shore or boat) was used for the
random stratified creel surveys, as follows:

XW (H + Xi W (H) = angler effort (hours) (1)
Wher e,
X = nean nunber of anglers counted for all weekdays during an interval
Xi = mean nunber of anglers counted for all weekend days during an
i nterval
WD = total weekdays per interval

WE = total weekend days per interval, and
(H) = nean daylight hours per interval.

Angl er effort (h) x c/f by interval = mninmum harvest estimte/interval (2)

Wher e,

c/f = fish/hour.
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Fi sh Distribution, Abundance, and Movenent

All game fish captured by selected gear types in the Coeur d'Alene,
St. Joe, and St. Maries river drainages, including Lake Coeur d' Al ene, were
anesthetized wth Tricaine Methanesulfonate (Ms-222), neasured to the
nearest nillinmeter total Iength, and released. WMst cutthroat, natural
rai nbow, and bull trout Salvelinus confluentus that were captured were
tagged to provide information on novenent and exploitation. Trout between
100 mm and 250 mm were tagged with Floy FTF-69 fingerling tags, and trout
l onger than 250 mm were tagged with nonel metal or aluminum jaw tags. A
proportion of the jaw tags were five dollar reward tags and were used to
estimate nonconpliance of voluntary tag returns (Rieman 1984). In 1984 and
1985, Floy FTF-69 fingerling tags were sewn through the back near the
anterior edge of the dorsal fin; whereas in 1986 and 1987, the tags were
sewn through the back near the posterior edge of the dorsal fin. Al
tagged trout were adipose clipped. Surveyed tributaries are shown in
Figures 2, 3, and 4.

Gllnetting

Experinmental gill nets were fished overnight in slackwater areas of
the St. Maries and St. Joe rivers during 1987 to determine fish use. Gl
nets were fished in the lower St. Maries River on My 19, July 22, and
August 28, and in the St. Joe River on those dates and on Decenber 11. One
floating and one sinking gill net were fished sovernight at each |ocation on
each date (Figure 1).

Tributary Trapping

Selected tributaries to the |lower Coeur d Alene River were trapped for
mgrating trout from March 19 through June 3, 1985 (Table 1). Tributaries
had to be small enough to be safely waded during spring runoff, accessible
by vehicle for transportation of materials, and convenient for daily
checks.

Weirs, constructed of galvanized conduit pickets supported by angle
iron frames, were used to block nmigrating trout in nost streams. In sone
streanms we used a more portable system with hardware cloth weir panels
simlar to those wused in British Colunmbia streanms by Conlin and Jutty
(1979). Metal t-type fence posts (2 mlong) were driven into the substrate
downstream fromthe franmes or panels to hold themin position.

M grating trout passed through a pipe and were captured in either a
circular nmetal box (Mauser 1986) (nbst comonly wused) or a trap box
constructed of plywod (65 cm x 76 cm x 61 cm outside diameter). The
pl ywood trap box consisted of two conpartnents separated by a velocity
reducti on baffle plate, with two exit holes per conmpartment covered with
6.4 mm square-mesh hardware cloth. Traps were operated to effectively
capture upstream and downstream mgrating trout and were checked twice
dai ly by Departnment personnel.
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Table 1. Operation of mnmigratory fish traps in tributaries to the Coeur
d" Alene River, 1985; to the St. Joe River, 1986; and to the
St. Maries River, 1986 and 1987.

Drai nage & stream No. ni ghts operated Dat es trapped

Coeur d' Al ene River

French Gul ch 68 March 19-22, 25-31; April 1-
April 9-June 3

Hunt Gul ch 30 March 26-April 2; April 9-May 1

Cougar Gul ch 22 April 1-2;  April 26-May 1,
May 22-June 3

Brown Creek 29 April 9; April 23-May 20

Skeel Gul ch 22 April 23-May 15

Scott Creek 20 May 3-23

St. Joe River

Benewah Creek 8 April 15, 24, 30; May 7, 13, 20,
28; June 3

Cherry Creek April 16, 24

Hugus Creek April 9, 17

M ca Creek 2 April 17, 29

Reeds Gul ch 3 April 2, 8, 15

Street Creek 2 April 2, 9

Thomas Creek 2 April 23; May 6

Trout Creek 1 April 29

VWhi tt enburg Draw 2 April 23; May 6

St. Maries River
Thorn Creek 8 1986 - April 8, 16, 30; My 7,

13, 20, 28; June 3

Merry Creek 8 1987 - April 15, 22; May 4, 13,
20, 27; June 4, 10

M ddl e Fork 8 1987 - April 15, 22; My 4, 13,
20, 27; June 4, 10

West Fork 7 1987 - April 22; May 4, 13, 20,
27; June 4, 10
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Selected tributaries to-the St. Joe and St. Maries rivers were trapped
in the spring of 1986 and 1987 to evaluate their use by mgratory trout
(Table 1). Fyke nets, in conjunction with the hardware cloth weir panels
used in the Coeur d'Alene River drainage, were used so nore streans could
be sanmpled with less effort and greater nobility. Fyke nets were 4 m |ong
reduced to a cod end dianeter of 25 cmand connected to a 64 cm x 126 cm
rectangle made of 2.5 cm square metal tubing. Nets were attached to
21.5 cm dianeter, 2.3 mlong ABS sewer pipe with a hose clanp. The pipe
was connected to a plywod trap box with the same design used in the Coeur
d' Al ene River drai nage.

CGenerally, the entire stream channel was fished with the trap operated
to capture downstream mnmigrating trout. Traps were fished from late
afternoon through the following morning and checked at midnight and just
prior to renoval.

El ect rofi shi ng

Main rivers. A 5.0 m Alumaweld drift boat equipped with a pair of
shocki ng boons, floodlights, a Coffelt variable voltage pulsator (Model
VWP-2C, 2,000 watt), a Kawasaki Mdel 2900 generator, and a live well was
used to electrofish the muin rivers. The Coeur d Alene River was
el ectrofished fromthe confluence of the North Fork Coeur d'Alene River
downstream to Cataldo Mssion (Figure 1). One night was spent
electrofishing from the confluence of the North Fork downstream to the
confluence of the South Fork, and five nights were spent electrofishing
from the South Fork downstream to Caltaldo M ssion. The St. Joe River was
el ectrofished from Huckl eberry Campground downstream to Falls Creek
(Figure 1). Two ni ghts were spent el ectrofishing from Huckl eberry
Campground to Moose Creek, and two nights were spent electrofishing from
Moose Creek to Falls Creek. Two days were spent electrofishing the
St. Maries River from Clarkia downstream to the Metropolitan Bridge
(Figure 1). The river's relatively small size and overhanging vegetation
required this section to be electrofished during the day.

Tributaries. A Snmith-Root Mdel 11A battery-powered backpack unit was
used to electrofish tributaries. Several reaches of each tributary were
el ectrofished, when possible, to provide adequate representati on of species
conposition, si zes, and length frequencies. We subjectively chose
electrofishing sites, attenpting to find the highest densities of fish. An
effort was made to tag 50 cutthroat trout per tributary to provide novenent
i nformation.

Slackwater. Three stations in the St. Joe River and one in the
St. Maries River were sanpled using a 4.3 m electrofishing boat equipped
simlar to the drift boat (Figure 1). Stations coincided with gillnetting
| ocations, and sanpling was done during the latter portions of June, July,
and August.

13
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Snor kel i ng

Estimates of relative salmnid abundance were made in the Coeur
d Alene, St. Joe, and St. Maries river tributaries using underwater
observation techniques simlar to those described by Rankel (1971), Thurow
(1976), Johnson (1977), and Pratt (1984). Pool -riffle-run conplexes were
snorkel ed when available, but at |east one pool and a riffle or run were
snorkel ed per transect. Transects were a mnimm of 30 m long. Stream
wi dt hs were nmeasured in several locations of the transect, averaged, and
then nmultiplied by transect length to calculate total surface area.
Snorkeling transects were representative of the stream habitat in the
area. Fish densities were calculated and expressed as fish/100 nf.
Snorkeling was conducted in late summer and early fall at |ow stream
di scharge when nini mal novenent of cutthroat trout occurs (Rankel 1971).

Lake Merwin Trap

A Lake Merwin trap was fished in the Coeur d' Alene River channel
i nmediately north of Harrison between June 24 and July 17, 1984 and under
the Bull Run Lake Bridge (32 km upstream from the confluence with Lake
Coeur d'Alene) from March 28 through July 31, 1985. In 1984, the trap was
installed facing upstream to catch downstream nmigrating fish. In 1985, the
trap was faced downstream to capture upstream migrating fish. The trap was
fished for seven consecutive days from March 28 until water |evels rose
nearly 3 m and increased velocity and associ ated debris nade it inpossible
to operate the trap. The trap was repositioned on July 9 facing upstream
and fished through July 31.

The trap was originally designed to fish |akes and was adapted to fish
the river for capturing adfluvial cutthroat trout (Horton 1985). The trap
was nodified by hanging weights from the corners of the pot and heart to
hold the sidewalls in place against the current. One 30 mlead was used to
direct fish into the trap with extensions attached to the w ngs. During
both years, only part of the river channel was fished to allow passage of
boat traffic.

Purse Seining

Lake Coeur d' Alene was sanpled with purse seine gear from Novenber 4
to Novenmber 7, 1986 in an attenpt to recapture cutthroat trout tagged in
the Coeur d' Alene, St. Joe, and St. Mries river drainages and to tag
cutthroat trout in the lake. Locations were randonmy selected throughout
the | ake, but nost sanpling was conducted in the south end.

Cutthroat Trout Growth

Growth was analyzed for cutthroat trout from the Coeur d' Alene River,
Benewah Creek (St. Joe River tributary), and Thorn Creek (St. Maries River

tributary). The latter two sanples were conmbined due to similarities in
grow h rates.

14
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Scales were collected from cutthroat trout above the lateral |Iine
directly below the adipose fin (Brown and Bailey 1952). Several scales
from each fish were inpressed on an acetate sheet wusing a hydraulic
| aboratory press at approximtely 20,000 |bs/in? Scale radius to annuli
formation and total anterior scale radius of the magnified inpressions were
measured (mm) at an angle of 30° from anterior following Pratt (1984).
Scales were read by two individuals to check for consistency in age and
neasurements.

The Fraser-Lee method of back-cal cul ating cutthroat trout

| engt h-at-age was used due to the strong linear body-scale relationship
(Everhart and Youngs 1981). The formul a used was:

Lt =C+ &/S(L- 0O (3
Wher e,
L, = the calculated length of a fish at age t,
L =length of the fish at tinme of capture,
S = scale radius at tinme of capture,

St = scal e radius at annulus, and

C = correction factor (the y-intercept fromthe |linear regression of
fish length on scale radius or determined enpirically as

| engt h-at-squamati on).

The value of the y-intercept (55 mm) from the body |ength-scale radius
linear regression of cutthroat trout from the Coeur d' Alene River was used
(Appendi x A). Lewynsky (1986) enpirically determned that 55 nm was
| engt h-at -squamation of cutthroat trout from the Coeur d' Alene River.
Because of the small nunber of large cutthroat trout in the Benewah and
Thorn creeks sanple, the calculated y-intercept (14 m) was not used.
Instead, the value of 45 mm determned enpirically as |ength-at-squanation
for St. Joe River cutthroat trout, was used (Rankel 1971) (Appendix B).

Age frequencies of cutthroat trout. Back-calculated |ength-at-age of
cutthroat trout were used to create an age-length frequency key for each
the Coeur d' Alene River sanmple and the Benewah and Thorn creeks sanple
(Ricker 1975). Age-length frequency keys were used to convert cutthroat
trout length frequencies to age frequencies in order to develop catch
curves to estimate survival and nortality for other streams within the
respective drai nages (Ricker 1975; Everhart and Youngs 1981).

15
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RESULTS

Har vest and Expl oi tation

Coeur d'Alene River: Unstratified Creel Survey

Unstratified creel surveys 'showed cutthroat trout represented 57%
(1984) and 53% (1985) of the total catch from Dudley to Shoshone Creek,
which included the North Fork upstream to Laverne Creek. Rainbow trout
conprised 401 and 411 of the catch in 1984 and 1985, respectively. Brook
Salvelinus fontinalis, bull, and cutthroat-rai nbow hybrid trout represented
| ess than 51 of the total catch.

Partitioning the river into sections showed a considerable difference
in species composition. Cutthroat trout represented 911 (1984) and 73%
(1985) of the total catch from Dudley to the South Fork and only 451 (1984)
and 23% (1985) from the South Fork to Shoshone Creek. Rainbow trout
dom nated the catch at 521 (1984) and 611' (1985) from the South Fork to
Shoshone Creek. From Dudley to the South Fork, rainbow trout were caught
in relatively low nunbers and represented 51 (1984) and 201 (1985) of the
total catch. The North Fork catch was dom nated by rainbow trout at 68%
(1984) and 77% (1985) followed by cutthroat trout at 28% (1984) and 20%
(1985).

Catch rates of cutthroat trout ranged from 0.06 fish/h (1984) and
0.17 fish/h (1985) in the North Fork to 0.20/h (1984) and 0.47 fish/h
(1985) between Dudl ey and the South Fork. Overall trout catch rates for
the entire section surveyed were 0.27 trout/h (1984) and 0.53 trout/h
(1985).

Coeur d'Alene River: Stratified Creel Survey

Angler effort estimated for all sections during the survey was
10,662 h (Table 2). Section 3 (Figure 1) received the nost angling effort
followed by sections 1 and 2, respectively. Boat angling in Section 3
accounted for 77% of total boat effort. Distribution of shore effort was
relatively even anong sections. Interval 1 received the npst angling
effort (56%, which progressively decreased in all sections during
intervals 2 and 3. The npbst dramatic change occurred in Section 3 where
68% of the total boat effort occurred during Interval 1 and decreased
twof ol d each remaining interval.

Total harvest estimated for cutthroat trout was 1,767 fish, of which
1,131 (64% were harvested in Section 3 (Table 2). O those cutthroat
trout harvested in Section 3, 924 (81% were caught by boat anglers. The
maj ority (821) of the cutthroat trout harvest in Section 3 occurred during
Interval 1 (Appendix C). Hat chery and natural rainbow trout caught in
Section 1 accounted for 83%of the total rainbow harvest for all sections.
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Table 2. Estimated effort (h), harvest (number of fish), and catch rates (fish/h) by river section and
interval for boat and shore anglers from the Coeur d'Alene River creel survey, May 24 through
June 30, 1986.

Effort
Section 1 Section 2 Section 3
Date Interval Boat Shore Combined Boat Shore Combined Boat Shore Combined Total
5/24-6/06 1 241 1,390 1,631 98 969 1,067 1,782 1,510 3,292 5,990
6/07-6/20 2 111 1,060 1,171 142 648 790 772 678 1,450 3,411
6/21-6/30 3 149 310 459 43 331 374 >4 374 428 1,261
Total 501 2,760 3,261 283 1,948 2,231 2,608 2,562 5,170 10,662
Harvest
CTT-RBT Natural Hatchery
Cutthroat hybrid rainbow rainbow Brook Kokanee Bull
trout trout trout trout trout salmon trout  Total
Section 1 boat 53 5 10 51 0 0 0 119
shore 283 28 48 306 0 0 0 665
Section 2 boat . 18 10 0 0 9 78 0 115
shore 282 55 0 0 26. 202 0 565
Section 3 boat 924 18 11 11 18 214 0 1,196
shore 207 15 32 32 15 251 0 552
Total boat 995 33 21 62 27 292 0 1,430
shore 772 98 80 338 41 453 0 1,782
Catch rate (harvest rate)

Time period 5/24-6/06 . 6/07-6/20 6/21-6/30 Total of

Interval 1 Interval 2 Interval 3 intervals
Section 1 trouta 0.43 (0.27) 0.23 (0.18) 0.30 (0.25) 0.34 (0.23)
cutthroat 0.26 (0.14) 0.10 (0.07) 0.15 (0.10) 0.18 (0.1D
Section 2 trout 0.22 (0.12) 0.29 (0.27) 0.13 (0.09 0.23 (0.17)
cutthroat 0.22 (0.12) 0.26 (0.24) 0.04 (0.04) 0.21 (0.15)
Section 3 trout 0.36 (0.33) 0.12 (0.12) 0.17 (0.17) 0.29 (0.25)
cutthroat 0.35 (0.32) 0.12 (0.12) 0.06 (0.06) 0.28 (0.27)
Total of trout 0.35 (0.29) 0.19 (0.17) 0.20 (0.17) 0.29 (0.24)
sections cutthroat 0.32 (0.25) 0.14 (0.13) 0.08 (0.07) 0.25 (0.20)

aTrout includes cutthroat, cutthroat-rainbow hybrid, rainbow, brook, and bull trout.
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Hybrids of cutthroat and rainbow trout were caught in all three sections in
relatively low nunbers. Kokanee salnon Oncorhynchus nerka was the second
most abundant species harvested in sections 2 and 3. Brook trout were
caught in sections 2 and 3 and represented a small portion of the total
harvest. Bullhead Ictalurus sp. and yellow perch Perca flavescens were
caught within the slackwater portion of Section 3, but estimates were not
cal cul ated because they were a minor part of the total harvest. No bull
trout were harvested during the survey. Total trout harvest during the
survey was 2,467 trout.

Cutthroat trout harvest rates were highest in Section 3, followed by
sections 2 and 1, respectively (Table 2). Section 3 harvest rates
decreased dramatically during the survey. Harvest rates for cutthroat
trout in Section 1 decreased slightly during the survey, but trout harvest
rates remined relatively constant. Section 2 harvest rates increased
during Interval 2, but plumreted during Interval 3. A conparison of catch
rates versus harvest rates showed npst trout caught in Section 3 were
harvest ed; conversely, 60% of the trout caught in Section 1 were rel eased.

Harvested cutthroat trout ranged from 160 mm to 400 mm with a nean
length of 317 mm (Figure 5). O the cutthroat trout harvested, 22% were
|arger that 350 mm The two l|largest fish neasured during the survey were a
465 mm brook trout and a 446 mm cutthroat-rainbow hybrid trout. Relative
speci es abundance in the overall harvest for all sections was: 55%
cutthroat trout, 15% rainbow trout, 4% cutthroat-rainbow hybrid trout, 2%
brook trout, and 23% kokanee sal non.

St. Joe River: Stratified Creel Survey

Esti mated angler effort for all sections of the St. Joe River during
the survey was 7,511 h. Section 1 (Figure 1) received the nost angling
effort followed by sections 3 and 2, respectively (Table 3). Although
considerably shorter than the other river sections, Section 2 supported
angler effort conparable to Section 3. Shore effort in Section 3 increased
during the survey. Boat angler effort represented a small portion (9% of
the total effort in sections 1 and 2; therefore, boat and shore angler
estimates were conbined.

Total harvest estimated for cutthroat trout for all river sections was
1,673 fish, of which 1,311 (78% were harvested during Interval 1 (Table 3;
Appendix D). Distribution of cutthroat trout harvest was relatively even
anong river sections. In Section 3, 42% of the cutthroat trout harvest
occurred in the slackwater portion. Cutthroat-rainbow trout hybrids were
harvested in sections 1 and 2 in relatively |low nunbers. Rainbow trout
were harvested in all sections with 80% of the harvest occurring in
Section 1. Bull trout were harvested in all three river sections.
Bul | head, vyellow perch, and punpki nseeds Leponi s gi bbosus were harvested in
the slackwater portion of Section 3 in small nunmbers. For the duration of
the survey, total estimated trout harvest for all sections was 2,496 fish.
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Figure 5. Length frequencies -of cutthroat trout harvested by anglers from
the lower Coeur d'Alene River (1986), the lower St. Joe River
(1987), and the St. Maries River (1987).
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Table 3. Estimated effort (h), harvest (number of fish), and catch rates (fish/h) by river section and
interval for boat and shore anglers during the St. Joe River creel survey, May 23 through June 26,

1987.
Effort
section 1 Section 2 section 3
Date Interval Boat? Shore Combined Boat2 Shore Combined Boat Shore Combined Total
5/23-6/05 1 -- 1,684 1,684 -- 1,178 1,178 567 332 899 3,761
6,/06-6,/19 2 -- 1,280 1,280 -- 363 363 179 424 603 2,246
6/20-6/26 3 - 504 504 232 232 32 736 768 1,504
Total -- 3,468 3,468 -- 1,773 1,773 778 1,492 2,270 7,511
Harvest
CTT-RBT Natural Hatchery
Cutthroat  hybrid rainbow rainbow Brook  Kokanee Bull

trout trout trout trout trout salmon trout  Total

Section 12 boata -- -- -- - -- -- -- --
shore 677 77 171 344 11 11 28 1,319

Section 22 boata -- -- -- - -- -- -- --
shore 445 35 61 44 0 5 13 603
Section 3 boat 240 0 0- 0 0 19 19 278
shore 311 0 0 20 0 0 0 331
Total boat 240 0 0 0 0 19 19 278
shore 1,433 112 232 408 11 16 41 2,253

Catch rate (harvest rate)

Time period 5/23-6/05 6/06-6/19 6/20-6/26 Total of
Interval 1 Interval 2 Interval 3 intervals
Section 1  troutb 0.57 (0.44) 0.29 0.38 0.44 (0.38)
cutthroat 0.36 (0.28) 0.13 0.17 0.25 {0.19)
(0.09 (0.17
Section 2 trout 0.49 (0.47) 0.10 0.13 0.35 (0.32)
cutthroat 0.36 (0.34) 0.09 0.13 0.27 (0.24)
(0.04 (0.13
Section 3 trout 0.77 (0.54) 0.10 0.08 0.31 (0.23)
cutthroat 0.74 (0.51) 0.08 0.08 0.29 (0.22)
(0.08 (0.08
Total of trout 0.56 (0.48) 0.20 0.20 0.39 (0.33
ti cutthroat 0.40 (0.33) 0.11 0.12 0.26 (0.2
sections (0.0Z (0.1%

apoat and shore data combined.
bTrout includes cutthroat, cutthroat-rainbow hybrid, rainbow, brook, and bull trout.
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Harvest rates for cutthroat trout were simlar anbng river sections
(Table 3). Harvest rates declined in all river sections after Interval 1,
except for the consistent harvest of stocked rainbow trout in Section 1.
During Interval 1, catch rates were noticeably higher than harvest rates,
wher eas catch and harvest rates were alnost the same during intervals 2
and 3. Weekly catch rates of cutthroat trout decreased and catch rates of
northern squawfi sh i ncreased as the season progressed (Figure 6).

Harvested cutthroat trout ranged from 200 nm to 430 nm wth a nean
length of 286 mm (Figure 5). O the cutthroat trout harvested, 11% were
| onger than 350 mm The largest fish measured during the survey was a
720 mm bull trout. Relative species abundance of the harvest for all
sections was: 66% cutthroat trout, 25% rainbow trout, 4% cutthroat-rai nbow
hybrid trout, 0.4% brook trout, 21 bull trout, and 1% kokanee sal non.

St. Maries River: Stratified Creel Survey

Angl er effort estimated for all sections during the survey was 2,599 h
(Table 4). Section 1 (Figure 1) received 741 of the total angler effort.
Sections 1 and 2 received the npst angler effort during Interval 2. Boat
anglers represented a small portion (<1% of the total anglers in sections
1 and 2 and therefore were conbined with shore angler effort.

Section 1 accounted for 921 of the total trout harvest (Table 4).
Cutthroat trout conprised 221 and rainbow trout 77% of the total harvest in
Section 1. Cutthroat trout were only harvested during intervals 1 and 2
(Appendi x E). Cutthroat-rai nbow trout hybrids were harvested in sections 1

and 2 in relatively | ow nunbers. Bull trout were only harvested in
Section 1. Bul | head was the nobst abundant gane species caught in
Section 3, followed by punpki nseeds, yellow perch, cutthroat trout, and
| argenout h bass M cropterus sal noi des. Total trout harvest for all

sections during the survey was 1,633 trout.

Trout harvest rate was highest in Section 1 followed by sections 2
and 3, respectively (Table 4). Cutthroat trout harvest rates declined to
zero in all sections by the end of the survey. A conparison of catch rates
versus harvest rates showed that over 30% of the trout caught in sections 1
and 2 were released. Trout catch rate in Section 1 remained above
1.0 fish/h throughout the survey.

Harvested cutthroat trout ranged from 160 nm to 400 nm wth a nean
length of 265 mm (Figure 5). O those cutthroat trout harvested, 9% were
longer than 350 mm Relative species abundance in the harvest for all
sections was: 27% cutthroat trout, 71% rainbow trout, 1% cutthroat-rai nbow
hybrid trout, and 1% bull trout. Woekly catch rates for northern squawfish
and cutthroat trout paralleled each other throughout the survey (Figure 6).
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Figure 6. Weekly angler catch rates of northern squawfish and cutthroat in
the St. Joe and St. Maries rivers, 1987.
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Table 4. Estimated effort (h), harvest (number of fish), and catch rates (fish/h) by river section and
interval for boat and shore anglers during the St. Maries River creel survey, May 23 through 3June
26, 1987.
Effort
Section 1 Section 2 Section 3
Date Interval Boat Shore Combined Boat Shore cCombined Boat Shore Total
5/23-6/05 1 600 600 — 112 112 16 131 147 859
6/06-6/19 2 - 976 976 - 154 154 32 90 122 1,252
6/20-6/26 3 - 360 360 T 32 32 0 96 96 488
Total 1,936 1,936 -- 298 298 48 317 365 2,599
Harvest
CTT-RBT Natural Hatchery
Cutthroat hybrid rainbow rainbow Brook Kokanee Bull
trout trout trout trout trout salmon trout  Total
eSection 1a boat -- - -- - - -- -- -
shore 327 12 12 1,146 0 0 12 1.5
eSection 22 boat -- - -- - - -- -- -
shore 98 2 0 2 0 0 0 102
eSection 3 boat 0 0 0 0 0 0 0 0
shore 22 0 0 0 0 0 0 22
Total boat 0 0 0 0 0 0 0 0
shore 447 14 12 1,148 0 0 12 1,633
Catch rate (harvest rate)
Time period 5/23-6/05 6/06-6/19 6/20-6/26 Total of
Interval 1 Interval 2 Interval 3 intervals
Section 1 troutb 1.16 (0.64) 1.12 (0.79) 1.07 (0.98) 1.13 (0.78)
cutthroat 0.76 (0.30) 0.26 (0.15) 0.03 (0) 0.35 (0.16)
Section 2 trout 0.91 (0.74) 0.71 (0.13) 0.33 (0) 0.81 (0.54
cutthroat 0.88 (0.70) 0.58 (0.13) 0.33 (0 0.76 (0.52)
Section 3 trout 0.17 (0.17) 0 ((9)) 0 () 0.08 (0.08)
cutthroat 0.17 (0.17) 0 (V)] 0 (V)] 0.08 (0.08)
Total of trout 0.89 (0.61) 1.02  (0.68) 0.77 (0.60) 0.92 (0.63)
sections cutthroat 0.72 (0.46) 0.28 (0.14) 0.08 (0O 0.42 (0.2

aBoat and shore data combined.

bTrout includes cutthroat, cutthroat-rainbow hybrid, rainbow, brook, and bull trout.
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Coeur d' Alene River: Angler Opinion Survey

Ni nety-eight percent of the anglers interviewed supported the
i npl ementati on of a drainagewi de nanagenment program to inmprove cutthroat
trout fishing. Five different restrictive regulations were devel oped and

presented to anglers willing to participate in the questionnaire
(Figure 7). Most angl ers favored reducing the bag limt for cutthroat
trout. Most angl ers favored closing sone tributaries inportant for
cutthroat trout spawni ng and rearing. Angl er s general |y opposed a
shortened fishing season for cutthroat trout or drainagewide
catch-and-rel ease regul ati ons. Angl ers were, evenly split over the
i mpl ementation of a mininmumsize restriction for cutthroat trout. The

majority of the anglers interviewed were |ocal residents.

Expl oi tation

Voluntary tag return nonconpliance was estimated to be 72% for the
Coeur d' Alene River drainage, 31Z for the St. Joe River drainage, and 78%
for the St. Maries River drainage.

Trout were tagged in the Coeur d' Alene River during 1985 and 1986.
Four cutthroat trout were tagged in 1984, but none of those have been
recovered. Estimated exploitation of all trout was 26% in 1985 and 19% in
1986. Cutthroat trout exploitation was 29% in 1985 and 33Z in 1986. Few
tags-from the St. Joe River were returned each year of the study. Trout
were tagged in the St. Maries River and tributaries during 1986 and 1987,
but returns were reported in 1987 only. Accurate exploitation estimates
for populations in both rivers were unreliable because of unknown natural
nortality and the bias of mgration. Also, trout were tagged prior to and
during the fishing season, violating the assunption that all tagged fish
are equally vulnerable to angling. Exploitation was probably between 25
and 50%in the St. Joe River and higher than 50% in the St. Maries River.

Fish Distributi on and Abundance

Mai n Ri ver Sampling

Coeur d'Alene River electrofishing. Muntain whitefish Prosopium
williamsoni was the dominant game fish captured in the electrofishing
sanple from the Coeur d'Alene River in 1986. Kokanee salnobn was the next
nost abundant sal noni d caught, appearing in both electrofished sections of
the river from June through Cctober (Figure 1; Appendix F). Cut t hr oat
trout were the nost abundant of all trout sampled, followed by brook trout,
rai nbow trout, and cutthroat-rainbow trout hybrids. Cutthroat trout,
rai nbow trout, cutthroat-rainbow trout hybrids, and nountain whitefish were
caught in both sections of the river on all sanpling dates. Brook trout
were not found in the river between the North Fork and the South Fork.
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Figure 7. Support of management options by anglers interviewed during the
Coeur d'Alene River creel survey, 1986.
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Cutthroat trout were evenly distributed in length, ranging' from 100 to
469 mMm with a mean length of 273 nm (Figure 8). Twenty-four percent of
cutthroat trout sanpled were larger than 350 nm Annual nortality of 58%
was estimated for cutthroat trout ages Ill, IV, and V from a electrofishing
catch curve. Lengths of rainbow trout ranged from 100 to 529 nmm with a mean
length of 262 mm Brook trout and cutthroat-rainbow trout hybrids were
generally smaller, with mean | engths of 205 and 211 nm respectively.

Lake Merwin trapping. Bullhead and tench Tinca tinca dom nated the
Lake Merwin trap catch in 1984 and 1985 in the |ower Coeur d' Alene River
(Appendi x G). Punpkinseeds, kokanee salnmon, northern squawfish, vyellow
perch, black crappie Ponmoxis nigromacul atus, suckers Catostonus sp.,
| argenpbut h bass, redside shiners Richardsonius balteatus, and northern pike
Esox lucius were caught in smaller nunbers.

St. Joe River electrofishing. Muntain whitefish was the dom nant
gane fish captured in the electrofishing sanple from the St. Joe River in
1986 and was caught in both river sections on all sanpling dates
(Appendix F). No cutthroat trout and only three rainbow trout were caught
during August sanpling when water tenperatures exceeded 20°C in both
sections (Figure 1). Cutthroat trout and rainbow trout were caught in both
sections in Cctober. Two adult bull trout were also caught in the |ower
section in October. Lengths of cutthroat trout ranged from 223 to 385 nm
with a mean length of 308 mm (Figure 8). The catch of cutthroat trout was
not sufficient to estimate annual nortality. Lengths of rainbow trout
ranged from213 to 429 mm with a nmean I ength of 319 mm

St. Maries River electrofishing. Muntain whitefish was the doni nant
game fish captured in the electrofishing sanples fromthe St. Maries River
in 1987. Other salnonids captured were cutthroat trout, rainbow trout, and
cutthroat-rai nbow trout hybrids. Cutthroat trout I|engths ranged from 137
to 345 mm with a nmean length of 230 mm (Figure 8; Appendix F). Annual
nmortality of 502 was estimated for cutthroat trout ages IIl, Ill, and IV
froma catch curve. Rainbow trout |engths ranged from 147 to 270 mm with
a nmean length of 218 mm Lengths of cutthroat-rainbow trout hybrids ranged
from106 to 198 mm with a mean length of 166 nm

Suckers doninated electrofishing sanples from all the rivers on all
sanpl i ng dates.

Sl ackwat er Sanpling

Gllnetting. No trout were collected with gill nets from the
sl ackwat er reaches of the St. Joe and St. Maries rivers. Suckers, northern
squawfi sh, and bull heads were the dom nant species collected and conprised
362, 302, and 252, respectively, of the total sample (Figure 9;
Appendix H). No bullheads, however, were collected in the Decenber
sanple. Muntain whitefish, yellow perch, [|argenmouth bass, black crappie,
pumpki nseeds, tench, and sculpins Cottus sp. were collected in small
numbers from both rivers.
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Figure 8. Length frequencies of trout sampled from the lower Coeur d'Alene,
Jower St. Joe, and St. Maries rivers with electrofishing gear,
1986 through 1987.
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El ectrofishing. Slackwater reaches of the St. Joe and St. Mries
rivers were electrofished on three occasions during the sumrer of 1987.
Suckers, northern squawfish, yellow perch, and bull heads conprised 26%
21% 31% and 16% respectively, of the total nunber of fish collected
(Figure 9; Appendix |). Relative abundance of each species was sinilar for
each location over all sanpling dates. Species conposition was the sane as
deternmined by gillnetting, with the exception of a few redside shiners
collected only with el ectrofishing gear.

Tributary El ectrofishing

Table 5 shows the fish species present in tributaries to the three
rivers studied. Relative abundances and length distributions of trout and
char species found in the tributaries appear in Appendix J. Catch data
from electrofishing efforts appear in Appendix K. Cutthroat trout were
present in all surveyed tributaries to the Coeur d'Alene River except
Little Tepee Creek, which had only brook trout. Fish communities in
tributaries were dom nated by either cutthroat or brook trout. Rainbow
trout and cutthroat-rainbow trout hybrids conprised less than 25% of the
sal nonids in any given tributary. Small numbers of bull trout were found
in Brown and Graham creeks.

Length frequencies of cutthroat trout were summrized for 31
tributaries to the Coeur d Alene River (Figure 10). The mmjority of
cutthroat trout found in these tributaries during sumrer electrofishing
sanpling were age | and I1I.

Cutthroat trout conprised 74% and rai nbow trout conprised 20% of trout
and char species in Hecla Channel on the South Fork Coeur d'Alene River
(Figure 10; Appendix J). Brook trout, kokanee salnon, and chinook sal non
Oncor hynchus tshawtscha were found in small nunbers. Cutthroat trout were
generally larger in Hecla Channel than in the tributaries.

St. Joe River tributaries were dominated by cutthroat and brook
trout. Rainbow trout were found only in Mca and Trout creeks and then
only at |low abundance (1% relative to other species. Low nunbers of
cutthroat-rai nbow trout hybrids, however, were identified in five of the 12
streans surveyed. Bull trout were found in Mca, Thomas, Trout, and Cherry
creeks.

Length frequencies of cutthroat trout in tributaries to the St. Joe
River were summarized in two groups based on fishing regulations. Bond,
M ca, Rochat, and Trout creeks have been closed to fishing since 1973;
whi | e Benewah, Cherry, Hugus, Moose, Street, and Thomas creeks were managed
with general fishing regulations prior to and throughout this project. The
mean length of cutthroat trout was 29 mm longer and the |length distribution
wider in the tributaries closed to fishing (Figure 11; Appendix J). A
smal | proportion of age Ill cutthroat trout (<1% and no age |V cutthroat
trout were found in the tributaries with general fishing regulations. In
the closed tributaries, 5% of cutthroat trout were age Ill and 1% were
age |V. Proportions of age | and Il cutthroat trout were sinilar between
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Table 5. Fish species present (+) in tributaries to the Coeur d'Al ene,
St. Joe, and St. Maries rivers, 1984-1987. Species presence is
representative of locations sanpled throughout the tributary.

Speci es present

Cut t hr oat Rai nbow Hybrid Brook Bull O her
Stream trout trout RBT-CTT trout trout speci es

Coeur d' Al ene River

Bear Cr.

Bl ue Lake Cr.
Cot t onwood Cr.
Brown Cr.
Bumbl ebee Cr.
Canyon Cr.
Clark Cr.
Coal Cr.
Copper Cr.
Cougar @ul ch
Eagl e Cr.
W Fk. Eagle Cr.
E. Fk. Eagle Cr.
Evans Cr.
Fortier Cr.
Fourth of July Cr.
French Gl ch
Gmet Cr.
G aham Cr.
Gizzly Cr.
Hecl a Channel
Hunt Gul ch
Latour Cr.
Little Teepee Cr.
Lost Cr.
E. Fk. Lost Cr.
Hat Cr.
N. Fk. Coeur d' Al ene R
E. Fk. Pine Cr.
Tr apper Cr.
Robi nson Cr.
Rose Cr.
Scott Cr.
Skeel @ulch
St eanrboat Cr.
Thonpson Cr.
W Fk. Thonpson Cr.
WIllow Cr.

+
+
+
+
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Tabl e 5, continued.

Speci es present

Cut t hr oat
Stream

trout

Rai nbow Hybrid

trout

RBT-CTT

Br ook
trout

Bul |
trout

O her
speci es

St. Joe River
Benewah Cr.

Bond Cr.

Cherry Cr.
Falls Cr.
Hugus Cr.
Mca Cr.
Moose Cr.
Reeds Gul ch
Rochat Cr.
Street Cr.
Thomas Cr.
Trout Cr.
Wi tt enburg Draw

St. Maries River

Al der Cr.
Beaver Cr.
Blair Cr.
Carlin Cr.
Car penter Cr.
Cat Spur Cr.
Kitten Cr.
Childs Cr.,
Crystal Cr.
Flat Cr.
John Cr.
Merry Cr.

W Fk. Merry Cr.
Mann Cr.

M Fk. St. Maries R

d son Cr.
Renfro Cr.
Davis Cr.
Santa Cr.
Charlie Cr.
Hurre Cr.
Sheep Cr.
Sol dier Cr.
Thorn Cr.

Canyon Cr.

+

+ 4+ + + + + + + ++

+ + + + 4+ +

+ + + + +

+ 4+ 4+ 4+ 4+

+

+
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Tabl e 5, conti nued.

Speci es present

Cut t hr oat
Stream trout

Rai nbo Hybrid Br ook Bul | Q her

w

RBT- CTT trout trout species

St. Maries River (cont.)

Tyson Cr
W Fk. St. Maries R +
Key: a = scul pin species

b = dace species

= sucker species
northern squawfi sh
redsi de shi ner

| ar genmout h bass

- ® Q O
I
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groups of streans. Falls Creek was onitted fromthis conparison anong
streams because a barrier at the mouth precludes the presence of migratory
popul ati ons. Age distribution of cutthroat trout in Falls Creek was
simlar to the other streams that were open to fishing.

Jacot Creek, Mercury Creek, Mesen Draw, Phillips Draw, and Hells
Gulch were intermttent streans, and/or severely degraded, and were not
st udi ed.

Tributaries to the St. Maries River had an overall |ower diversity of
salmonids than did the Coeur d Alene and St. Joe river drainages, wth
cutthroat trout dom nant. Rainbow trout were scarce, found in only three
of 23 tributaries surveyed. Bull trout were found in Thorn Creek only.

Length frequencies of cutthroat trout in tributaries to the St. Maries
River were simlar to those in tributaries to the Coeur d' Alene River, wth
a mean length of 121 nmm and dominated by age Il fish (Figure 11;
Appendi x J).

Tri butary Snorkeling

Coeur d' Alene River. Cutthroat trout were observed in all tributaries
that were snorkeled except Site 2 of the North Fork Coeur d' Al ene River
(Table 6). Rainbow trout were the npst abundant species in snorkeled
transects of Brown Creek, Cougar Qulch, Steanboat Creek, and the North Fork
Coeur d'Alene River (Site 1). Brook trout were observed in relatively |ow
numbers in less than half of the tributaries snorkeled. 'Bull and
cutthroat-rai nbow hybrid trout were not observed. Tributary densities
ranged from zero to 74.4 trout/100 nf. Young-of-the-year (YOY) trout were
observed in all tributaries, with the exception of G aham Creek. Cutthroat
trout YOY were seen in all tributaries except Bumbl ebee and Graham creeks
and the North Fork Coeur d' Alene River (Site 2). Tributaries with
densities exceeding 18 trout/100 nf were conprised of nore than 65% YOY.

St. Joe River. Trout densities ranged from 1.0 to 132.5 fish/ 100 nt
in tributaries to the St. Joe River (Table 6). Cutthroat trout were
observed in all tributaries snorkeled with the exception of Reeds @ulch.
Densities of cutthroat trout YOY were |low conpared to those in the other
two drainages. The highest cutthroat trout density observed was in Trout
Creek and the |lowest was in Mca Creek. Both of these tributaries have
been closed to fishing since 1973. Rai nbow trout were present only in Mca
Creek. Cutthroat-rainbow hybrid trout were observed in Bond, M ca, and
Trout creeks, but at densities less than 1.0 trout/100 n?. Brook trout
were observed in all tributaries and was the npbst abundant species in Reeds
Gul ch. Bull trout were not observed.

St. Maries River. Trout densities ranged fromO0.7 to 26.9 fish/100 n?
in tributaries to the St. Maries River (Table 6).Cutthroat trout
densities were highest in Merry Creek. Cutthroat trout YOY were not
observed in the West Fork Merry and O son creeks, nor in the Mddle Fork
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Table 6. Summary of fish densities (fish/100 m) observed in snorkeling transects in tributaries to the Coeur d’Alene, St. Joe, and St. Maries
rivers, 1984 through 1987.

Fish species

Hybrid Unidentified
Transect water Cutthroat Rainbow RBT-CTT salmo Brook Total
location temp trout trout trout species trout other salmonid
Stream (T,R,sec.)® Date o Frya >70 mm Fry >70 mm Fry >70 mm Fry >70 mm Fry >70 mm fish species
Coeur d’Alene River
Brown Cr. 50N, 3E, 23 8-26-84 -- 7.6 1.7 38.7 4.2 0 0 0 0 0 0 0 52.2
50N, 3E,23 9-25-85 9.0 0 0.7 0 4.1 0 0 13.0 0 0 0 0.7t 17.8
Bumblebee Cr.
(site 1) 50N, 1E,sw1/4,36 9-14-84 9.5 0 1.4 0 0 0 0 0 0 0 0 0 1.4
50N, 1E,sw1/4,36 8-23-85 9.0 0 0 0 1.8 0 0 0 0 0.5 0.5 0 2.8
(site 2) 50N, 1E,NWI/4,25 9-14-84 9.0 0 0 0 2.8 0 0 0.7 0 5 0 7.0
50N, 1E,Nwl/4,25 8-23-85 9.5 0 1.5 0 1.5 0 1.5 0 1.5 0 0
Coal cr. 50N, 3E, 30 8-26-84 10.0 0 9.6 0 0 0 0 0 0 0 0 0 9.6
50N, 3E, 30 8-28-85 10.0 1.7 8.3 0 0 0 0 0 0 0 0 1.71 10.0
Copper Cr. 50N, 1E,sw1/4,30 8-25-84 -- 0 1.6 0 0 0 0 0.5 0 0 2.6 0 4.7
50N, 1E,SwI/4,30 8-23-85 13.0 0.2 2.4 2.4 0.6 0 0 0 0 3.4 1.2 0.21 10.2
Cougar Gulch
(site 1) 50N, 2E,Nwl/4,34 9-14-84 12.0 11.1 7.2 9.6 8.0 0 0 0 0 0 0 0 35.9
50N, 2E,SW1/4,34 9-25-85 11.0 0 0.8 41.8 6.8 0 0 0 3.2 0 0 0 52.6
(site 2) 50N, 2E,Nw1/4,18 8-26-85 0.7 7.9 5.7 1.8 0 0 0 1.4 0 0 0 17.5
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Table 6, continued.

Stream

Evans Cr.
(Site 1)

(Site 2)
Fortier Cr.

Graham Cr.

Grizzly Cr.
Latour Cr.

NF CdA River
(Site 1)

(Site 2)

Scott Cr.

Steamboat Cr.

(Site 1)

ROFR7AH

Transect
location

(T,R,Sec.)®

47N,2W,NW1/4,3
47N,2W,NW1/4,11
48N,2W,NE1/4,3
50N,3E,NW1/4,33
50N,3E,NW1/4,33
50N,3E,SW1/4,22

48N,1E,SW1/4,5

50N,1E,SW1/4,36

50N,1E,NE1/4,7
50N,1E,NE1/4,7

50N,2E,SW1/4,24

50N,2E,NE1/4,14
50N,2E,NE1/4,14

Date

8-20-84

8-20-84

8-21-84

8-26-84

8-25-85

9-25-85

9-14-84

8-23-85

8-25-84
8-23-85

9-25-85

8-22-84
9-25-85

Water
temp.
(°C)

17.8

13.3
15.5

14.0

8.0

12.0

13.5

21.1
14.0

9.0

15.5
10.0

Eish species
Hybrid Unidentified

Cutthroat Rainbow RBT-CTT Salmo Brook Total
trout trout trout, species trout, Other salmonid
Fry" >70 mm  Fry >70 mm Fry >70 mm  Fry >70 mm  Fry >70 mm fish species
Coeur d'Alene River (cont.)
21.7 58 'O 0 0 o0 0 0 0 0 0 27.5
129 9.2 0 0 o0 0 0 0 0 0 22.1
33.7 84 0 0 0 o0 0 0 1.7 25 59° 46.3
0 0.8 0 0 0 o0 0 0 0 32 0 4.0
0 1.1 0 0 0 o0 0 0 0 19 0 3.0
1.8 4.9 0 0 0 o0 0 0.6 0 0 0 7.3
53 1.2 0 0 0 o0 0 0 0 0 0 6.5
09 0 15 1.8 0 o0 01 03 <01 0 0.4 4.6
0 0 0 o0 0 0 0 0 2.3% 0
0 0 0 o0 0 0 0 0 1.4% 0
13 5.2 0 0 0 o0 0 0 0 0 0 6.5
35 07 6.4 1.8 0 o0 0 0 0.2 05 0.3° 13.1
0 0.2 0 0.6 0 0 1.1 0 0 0 0 1.9
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Table 6, continued.

f .
Hybrid Ynidentified
water Cutthroat Rainbow RBT-CTT Ssalmo Broo Total
temp. trout trout trout species trout other salmonid
Transgct Date o Frya >70 mm . Fry >70 mm Fry >70 mm Fry >70 mm  Fry >70 mm fish species
Tocation
Stream (T,R,Sec.)b
Coeur d'Alene River (cont.)
Steamboat Cr. (cont.)
(site 2) 50N, 2E,Nw1/4,11 8-22-84 12. 4.4 1.4 1.7 0.6 0 0 1.1 0 0 0.31 13.4
50N, 2E,Nw1l/4,11 9-25-85 9. 0 0 0 0 0 0 1 0 0 0 0 5.1
EF Steamboat Cr. S51IN,2E,Nwl/4,34 8-22-84 12. 2.0 8.0 ' o 0 0 0 0 0 0 0 0.712 10.0
51,2E, Nwl/4,34 9-25-85 10. 3.0 0.5 0 0 0 0 0 0.7 0 0 0 4.2
WF Steamboat Cr. 50N,2E,NE1/4,4 8-22-84 9. 0.6 3.7 0 0 0 0 0 0 0 0 1.2t 4.3
50N,2E,NE1/4,4 9-25-85 7. 0 0 0 0 0 0 0 0 0 0 0 0
willow Cr.
(site 1) 47N,2W,NW1/4,4 8-20-84 15. 74.4 0 0 0 0 0 0 0 0 2923 74.4
47N,2W,SE1/4,4 8-20-84 13. 11.2 1.9 0 0 0 0 26.0 0 0 0 10.21:3 39.1
St. Joe River
Benewah Cr.
(site D 46N,3w,Ssw1/4,14 8-29-86 19. 0 1.4 0 0 0 0 0 0 0 0 83.72,353,6 1.4
(site 2) 46N, 3W,NE1/4,27 8-29-86 18. 1.1 2.1 0 0 0 0 0 0 0 0 135.81.2.3.:5 3.2
(site 3) 45N, 3W,Nwl/4,24 8-29-86 17. 2.7 0 0 0 0 0 6.8 0 1.4 0 2.75 10.9
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Table 6, continued.

Fish species

Hybrid Unidentified
Transect water  Cutthroat Rainbow RBT-CTT salmo Brook Total
location temp. — trout trout trout species trout other salmonid
Stream (T, R,sec.)® Date 9 Frya >70 mm Fry >70 mm  Fry >70 mm Fry >70 mm Fry >70 mm fish species
St. Joe River (cont.)
Bond Cr.
(site 1) 46N, 1E,SE1/4,28 9-11-86 13.0 1.1 0.5 0 0 0 0 0 0 0.5 23.21.3.4,5 2.1
(site 2) 46N, 1E,Nwl/4,34 9-11-86 13.0 1.2 2.8 0 0 0.4 0 0 0.4 0.8 7.61,2,3,4 5.6
Mica Cr.
(site 1) 45N, 3E,NW1/4,7 8-27-86 19.0 0 0 2.3 0 0.4 0 0 0 0 1.5 2.7
(site 2) 45N, 3E,Nwl/4,18 8-27-86 17.0 0 0 0 0 0.5 0.5 0 0 0 1.0
(site 3) 45N, 2E,NE1/4,33 9-19-86 12.0 0.2 1.7 0 0 0 0 0 0.2 6.5 0 8.6
Reeds Gulch 46N, 1E,NE1/4,19 8-27-86 13.0 0 0 0 0 0 0 0 119.5 13.0 0 132.5
Trout Cr.
(site 1) 46N, 2E,NEL/4,31 9-17-86 12.0 9.0 5.5 0 0 0.8 0 0.4 0 0.4 0.8t 16.1
(site 2) 46N, 2E,SE1/4,5 9-17-87 10.5 14.3  44.3 0 0 0 0 0 0 0 0 58.6
St. Maries River
Alder Cr.
(site 1) 45N, 2wW,Nwl/4,32 8-28-86 18.0 3.0 0.8 0 0 0 0 0 0 0 10.51.3.4
3.8
(site 2) 45N, 3w, SE1/4,35 8-28-86 20.5 8.3 5.9 0 0 0 0 0 2.4 1.2 11.8t 17.8
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Table 6, continued.

Fish species
Hybrid Unidentified

water Cutthroat,
Transect
. temp
location .
Stream (T,R,Sec.)b Date salmonid
T ’ o Frya >70 mm
St. Maries River (cont.)
John cr.' 45N, 2W,Nwl/4,33 08-28-86 21. 0.7 0
Merry Cr.
(site 1) 42N,2E,NW1/4,4 09-03-87 14. 0.5 7.1
(site 2) 43N, 2E,SW1/4,23 09-03-87 12. 14.6  11.6
WF Merry Cr. 43N, 2E,Nw1/4,33 09-03-87 12. 0 3.3
MF St. Maries R. 42N,2E,NE1/4,9 09-03-87 17. 0 0.8
olson cr. 43N,1E,SE1/4,9 09-04-87 10. 0 1.5

RBT-CTT Salmo Brook Total

trout trout species __ trout Other

Fry >70 mm Fry >70 mm Fry >70 mm  fish species
0 0 0 0 0 1.41.4 Q.7
0 0o o 0 0 1 7.6
0.7 0 0 0 0 1 26.9
0 0 0 0 0.8 O 4.1
0 0 0 0 0 1.0
0 0 1.5 0.5 0.5 1 4.0

aFish <70 mm.

bTownship, Range, Section number.

Key:

= Sculpin

= Dace species

= Sucker species
Northern squawfish
= Redside shiner

= Largemouth bass
= Mountain whitefish

NoO VA WN R
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St. Maries River. Rainbow and cutthroat-rainbow hybrid trout were only
present in Mddle Fork St. Maries River and Merry Creek, respectively.
Brook trout were observed in the West Fork Merry and O son creeks. Bull
trout were not observed.

Fi sh Movenent

Coeur d' Al ene Lake

Browns Bay was the only sanmpled location in the |ake where cutthroat
trout were caught with the purse seine. Two of the 39 cutthroat trout
tagged in the lake with reward tags were later caught in the lower rivers:
one in the St. Joe River and one in the Coeur d' Alene River (Table 7).
Four of the tagged fish have been recovered within the main | ake.

Coeur d' Al ene River

Anglers returned 34 of the 201 cutthroat trout jaw tags from the Coeur
d' Al ene River drainage. Mst (26) of the tagged fish were recovered within
10 km of their tagging location (Table 8). Thirteen of the 14 returns from
cutthroat trout tagged at French Gulch were recovered within 7 to 11 km
downstream (in the Cataldo and Cataldo M ssion area) within 3 nmonths. The
one exception was found 1 km upstream from French Gulch two nonths after
being tagged. AlIl recovered cutthroat trout that were tagged in the
Catal do, Cataldo M ssion, and Dudley areas were harvested in those general
| ocations from one to 17 nonths after being tagged. Three cutthroat trout
tagged in the Cataldo area in May and July were recaptured with
el ectrofishing gear in the sumer and fall at the same |ocations. One
adult cutthroat-rainbow trout hybrid was tagged in the Cataldo area in July
1985 and recovered with electrofishing gear in July 1986 in the sane
| ocation. That fish grew from 322 mm to 425 mm in one year. One rainbow
trout was recaptured in July at Cataldo after being tagged there in May.
Only two of the 1,139 cutthroat trout that were tagged with Floy FTF-69
fingerling tags were recaptured by anglers. One fish was caught at Cataldo
M ssion, 32 km upstream from where it had been tagged in WIllow Creek 1
year earlier. The other fish was caught two weeks after being tagged
within the sanme tributary. A juvenile cutthroat-rainbow trout hybrid that
was tagged in Steamboat Creek traveled downstream 13 km to Freeman Eddy
over a 10-nonth period (August to June). Another hybrid that was tagged as a
juvenile in Lost Creek was recovered 16 km downstream near Browns Creek,
the follow ng spring.

St. Joe River

Jaw tags were put on 63 cutthroat trout throughout the St. Joe River
study area, and 10 were recaptured by anglers (Table 9). One fish, caught
the year after tagging, had not noved. Four fish noved downstream and four
moved upstream before being caught by anglers. The furthest novenent
recorded was for a cutthroat trout that swam upstream from Big Eddy to
Bluff Creek (64 km over a 10-nmonth period from Cctober to August. The
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Table 7. Angler recoveries of cutthroat trout tagged in Lake Coeur d'Alene.

Tag no.?2 Date & location tagged Date & location recovered taqéégffizovered Movement
2085 11-04-86 Browns Pt. 08-01-87 conklin Park 301/318 2 km down lake
2067 11-04-86  Browns Pt. 05-25-87  Near carlin Bay 305/310 16 km up Tlake
2063 11-04-86 Browns Pt. 05-25-87 coeur d'alene R. @ cataldo 347/-- 48 km upstream
2095 11-05-86 Browns Pt. 05-25-87 Near conklin Park 288/356 2 km up lake
2070 11-04-86 Browns Pt. 06-14-87  spokane Point 338/338 3 km down lake
7 11-04-86 Browns Pt. 03-?7-87 st. Joe R. @ Hells Gulch --/-- 16 km upstream

aReward Floy tags were used on all fish tagged in the lake.

(A%

ROFR5AH



19474

Table 8. Angler recoveries of tagged cutthroat trout within the Coeur d'Alene River drainage.

no. Date & location to Date & location recovered taégggyigcovered Movement
FT-Y 048 07-12-84 Evans Cr. 07-18-84 Evans Cr. 144/144 No movement
FT-Y 947 07-10-85 willow Cr. 06-12-86 River @ Mission 135/228 32 km upstream
JT 30810 05-07-85 French Gulch 05-25-85 River @ Mission 408/408 11 km,downstream
JT 30859 05-0145 French Gulch 05-26-85 River @ Mission 373/373 11 km downstream
JT 30838 04-29-85 skeel Gulch 05-26-85 Skeel Gulch 340/340 No movement
REW 4 05-05-85 French Gulch 06-06-85 River @ cataldo 371/387 7 km downstream
REW 8 05-07-85 French Gulch 06-12-85 River @ Dudley 290/305 15 km downstream
REW 10 05-13-85 French Gulch 06-12-85 River @ cataldo 285/290 7 km downstream
IT FO044 05-06-85 French Gulch 06-15-85 River @ Mission 402/406 11 km downstream
JT 10802 04-12-85 French Gulch 06-15-85 River @ Mission 334/334 11 km downstream
JT 10857 05-01-85 French Gulch 06-16-85 River @ Mission 322/322 11 km downstream
JT 10830 04-29-85 French Gulch 06-25-85 River @ Kingston 373/373 1 km upstream
REW 16 05-30-85 French Gulch 06-77-85 River @ Mission 314/320 11 km downstream
JT 10826 05-24-85 River @ Dudley 06-?7-85 River @ Mission 250/-- 6 km upstream
IT 10854 05-30-85 French Gulch 07-06-85 River @ Mission 396/405 11 km downstream
REW 12 05-20-85 French Gulch 07-77-85 River @ Skeel Gulch 387/395 9 km downstream
REW 6 05-07-85 French Gulch 08-18-85 River @ cataldo 335/345 7 km downstream
IT FO036 05-03-85 skeel Gulch 05-28-86 River @ Skeel Gulch 373/381 1 km downstream
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Table 8, continued.

Tag nho.2 Date & location tagged Date & location recovered taggeb??%igvered Movement
JT 30703 06-1615 River @ Fast Hill 06-05-86 River @ Latour Cr. 358/368 8 km downstream
REW 15 05-30-85 French Gulch 06-06-85 River @ cataldo 384/387 7 km downstream
REW 118 05-22-86 River @ Mission 10-19-86 River @ Mission 312/368 No movement
JT C10703 05-09-86 River @ Mission 09-03-86 River @ Mission 372/419 No movement
JT FO047 05-16-86 River @ Mission 05-24-86 River @ Mission 368/368 No movement
REW 101 05-01-86 River @ cataldo 06-05-86 River @ cataldo 330/-- No movement
JT FO076 05-01-86 River @ cataldo 06-07-86 River @ cataldo 368/-- No movement
REW 115 05-22-86 River @ cataldo 05-24-86 River @ Dudley 288/288 8 km downstream
REW 116 05-22-86 River @ cataldo 05-24-86 River @ Dudley 282/282 8 km downstream
REW 137 06-17-86 River @ Freeman Eddy 06-17-87 River @ Freeman Eddy 295/-- No movement
JT 30905 09-20-86 River @ Cinnamon Cr. 06-06-87 River @ Kit Price Campgr. 320/356 16 km downstream
JT 30889 07-01-86 River @ Mission 05-23-87 River @ Mission 240/-- No movement
JT C10796 10-13-86 River @ cataldo 05-25-87 River @ cataldo 405/559 No movement
REW 140 07-01-86 River @ cataldo 05-23-87 River @ cataldo 295/343 No movement
JT FO045 05-01-86 River @ Mission 10-30-87 River @ Mission 361/430 No movement
JT FO086 07-01-86 River @ Mission 10-17-87 River @ Mission 400/400 No movement
REW 107 05-01-86 River @ Mission 10-07-87 River @ Mission 272/300 No movement
REW 128 05-22-86 River @ Mission 06-06-87 River @ Mission 310/-- No movement
aREW = reward jaw tag; JT = non-reward jaw tag; FT-Y = yellow Floy FTF-69 fingerling tag.
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Table 9.

Angler recoveries of tagged cutthroat trout within the St. Joe River drainage.

Tag no.2 Date & location tagged Date & location recovered taggelae/nr‘qet(‘.r:)VGFGd Movement

JT 30926 06-02-86 River @ Bond Cr. 06-//-87 River @ Hugus Cr. 257/-- 11 km upstream
REW 145 10-23-86 River @ Big Eddy 08-16-87 River @ Bluff cr. 234/279 64 km upstream
FT-G 497 07-10-86 Cherry Cr. 06-12-87 cCherry Cr. 150/152 No movement

JT 30935 10-23-86 River @ Falls Cr. 06-24-87 Hoyt Flat 260/267 24 km upstream
JT 30909 10-06-86 River @ Simmons Cr. 06-17-87 River @ Avery 233/305 42 km downstream
REW 144 10-24-86 River @ calder 07-04-87 River @ Big Cr. 297/-- No movement

JT F0003 04-15-86 Benewah Cr. 05-28-86 Thoroughfare between 345/345 19 km downstream

Chatcolet & Coeur d'Alene Takes

JT F0052 04-30-86 Benewah Cr. 06-01-86 chatcolet Lk. 302/320 13 km downstream
JT F0082 04-30-86 River @ Hugus Cr.. 06-15-86 River @ Avery 282/290 42 km upstream
JT C10726 10-23-86 River @ Moose Cr. 10-27-86 River @ Big Eddy 378/378 7 km downstream
JT FO061 06-02-86 River @ Bond Cr. 06-77-86 River @ Bond Cr. 332/332 No movement

aREW = reward jaw tag; JT = non-reward tag; FT-G = green Floy FTF-69 fingerling tag.
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fastest movenent docunented was for a cutthroat trout tagged in the river
at Hugus Creek in April and recovered 42 km upstream 6 weeks later. Two
cutthroat trout tagged in Benewah Creek in April were recovered in
Chatcol et Lake and in the thoroughfare between Chatcol et and Coeur d'Al ene
| akes four and six weeks later. One cutthroat-rai nbow trout hybrid, tagged
during the sumrer in Mca Creek, was recovered the following May in the
river near Falls Creek, 14 km downstream Floy FTF-69 fingerling tags were
put on 540 juvenile cutthroat trout throughout the drainage. One
Fl oy-tagged fish was recovered the next year in the sane tributary.

St. Maries River

Jaw tags were put on 34 cutthroat trout in the St. Maries River
drai nage and 6 have been recovered by anglers (Table 10). Two of the fish
had not noved from their tagging |location and were caught one and five
nmont hs after being tagged. Four fish had moved between six and 32 km
downstream and were caught within five weeks of tagging. Floy tags were
put on 407 juvenile cutthroat trout and one was recaptured 10 nonths after
being tagged in the sane tributary.

Use of Tributaries

Adult cutthroat trout were found nmoving into several tributaries prior
to spawning and/or out of tributaries after spawning (Table 11). Adult
cutthroat-trout were found entering French Gulch late March through early
May. Spawned adults emigrated from French Gulch throughout May. Adults
em grated from Skeel Gulch at the end of April. One adult was trapped
entering Cougar Gulch on April 29. General adult emigration from
tributaries was during high spring flows. Mean | ength of spawning
cutthroat trout was 353 mmin the Coeur d'Alene River drainage
(Figure 12). Several lower river tributaries were used by adult trout
during sumrer, presumably avoiding high tenperatures in the nmain rivers.
Juvenile cutthroat trout emigrated from tributaries during high spring
flows (Figure 13). Mgratory cutthroat trout were trapped in French CGul ch,
Hunt @ul ch, Cougar Gul ch, Skeel Qulch, and Scott Creek in the Coeur d' Al ene
Ri ver drainage; in Benewah Creek, Cherry Creek, Mca Creek, Reeds Gulch,
Street Creek, Thomas Creek, and Trout Creek in the St. Joe River drainage;
and in Thorn Creek, Merry Creek, and the West and Mddle forks of the
St. Maries River drainage.

DI SCUSSI ON

A viable trout fishery currently exists below the South Fork of the
Coeur d"Alene River. This fishery exenplifies the resiliency of a system
which has suffered severe perturbations. Unstratified weekend creel
surveys conducted in 1984 and 1985 indicated the majority of angling effort
occurred before the July Fourth holiday. This high-use, short-term fishery
in the ower Coeur d' Alene River pronpted a random stratified creel survey
whi ch had never been conducted prior to our eval uation.
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Table 10. Angler recoveries of tagged cutthroat trout within the St. Maries River drainage.

Tan no a  nate & laration taanad e 0 1 . enath y .
REW 133 05-05-87 River @ Clarkia 06-17-87 River @ Emerald Cr. 238/-- 11 km downstream
3T FO066 05-05-87 River @ Clarkia 05-23-87 River @ John Cr. 345/345 32 km downstream
REW 129 05-04-87 River @ Merry Cr. 05-23-87 River @ John Cr. 328/328 32 km downstream
REW 146 05-20-87 River @ Clarkia 06-13-87 River @ Emerald Cr. 230/230 6 km downstream
FT-B 546 08-19-86 Alder cr. 05-31-87 Alder cr. 210/-- No movement
REW 148 05-20-87 River @ Clarkia 10-08-87 River @ Clarkia 237/240 No movement
T 30032 05-20-87 River @ Clarkia 06-25-87 River @ cClarkia 196/237 No movement

aREW = reward jaw tag, JT = non-reward jaw tag, FI-B = blue Floy FIF-69 Tingerling tag-
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Table 11. catch of salmonids in migratory fish traps placed in tributaries to the Coeur d'Alene River, 1985; the

St. Joe River, 1986; and the St. Maries River, 1986 and 1987.

Species captured

NDrainaae cTT RBT BKT BLT
Stream Trapb Juv__ Adult Juv_ Adult Juv  Adult Juv  Adult
Coeur d'Alene River
French Gulch uT 0 55 0 1 0 0 0
oT 6 54 1 0o o 0 0
Hunt Gulch uT 0 1 0 0 0 0 0
DT 11 0 0 o 0 0 0
Cougar Gulch uT 0 1 0 0 0 0
DT 23 0 0 0 0 0
Brown Creek ut 0 o0 4 0 0 0 0
DT 0 0 0 0o o0 0
skeel Gulch uT 0o 1 0 0 0 0 0
DT 5 17 0 0 0 0 0
Scott Creek DT 2 0 0 0 0 0 0
St. Joe River
Benewah Creek DT 141 7 0 0 0 0 0
cherry creek DT 31 0 1 0 1 0
Hugus Creek DT 0 0 0 0 0 0 0
Mica Creek DT 1 0 0 0 0 0 0
Reeds Gulch DT 1 0 0 1 0 0 0
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Table 11, continued.

Species captureda

Drainage cTT RBT HYB BKT BLT
Ctnnnm Trap® Juv Adult Juv Adult Juv Adult Juv Adult Juv Adult
St. Joe River (continued)
Street Creek DT 1 0 0 0 0 0 4 0 0 0
Thomas Creek DT 1 0 0 0 2 0 0 0 0
Trout Creek DT 1 0 0 0 1 0 0 0 0 0
whittenburg Draw DT 0 0 0 0 0 0 0 0 0 0
St. Maries River
Thorn Creeke DT 33 0 0 0 0 1 0 1 0
Merry Creekd DT 29 2 0 1 2 0 0 0 u 0
wWest Forkd DT 4 0 0 0 0 0 0 0 0 0
Middle Forkd DT 17 0 0 0 0 0 0 0 0 0

aCTT = cutthroat trout

RBT = rainbow trout

HYB = cutthroat-rainbow trout hybrid
BKT = brook trout

BLT = bull trout
bUT = upstream migrant trap

DT = downstream migrant trap

cSampling done in 1986.
dSampling done in 1987.
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Spawning cutthroat trout
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~ Figure 12. Length frequency of spawning cutthroat trout in the Coeur d'Alene
River drainage, 1986.
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51



A trend simlar to 1984 and 1985 was observed in 1986 when nobst of the
angling effort during the survey occurred during Interval 1. The dramatic
decline in angler effort and cutthroat trout harvest as the survey
progressed was probably a function of overexploitation, novenment of
mgratory stocks, and reduced water levels. Section 3 showed the nost
illustrated exanple of a high-yield, short-term fishery. This section was
extrenely popular with boat anglers who accounted for 52% of the total
cutthroat trout harvest for all sections, but the bulk of boat effort (60%
and cutthroat trout harvest (902) occurred during Interval 1. Cutthroat
trout were particularly vulnerable to boat angling, especially when
drifting bait. Shore anglers, with conparable effort, harvested only 19%
of the cutthroat trout from Section 3.

A conparison of age-length frequencies of harvested and spawning
cutthroat trout in the Coeur d' Alene River showed npbst of the harvested
fish were sexually immature (Figure 14). CQur data supports the suggestion
by Lewynsky and Bjornn (1983) that the 330 nm mninmm size restriction,
established in the upper St. Joe River, would not protect faster grow ng
Coeur d' Alene River cutthroat trout through one spawning period. Lewnsky
(1986) indicated that only one-third to half of the cutthroat trout in his
sanmples from the Coeur d'Alene River had actually spawned before reaching
330 mm Overharvest of sexually immture cutthroat trout needs to be
addressed in future managenent to ensure the viability of the fishery. W
recommend inplenentation of a mnimum length restriction on cutthroat trout
in the Coeur d Alene River to allow cutthroat trout to spawn once before
they are harvested. The majority of first-tinme spawning cutthroat trout
(age IV or less) in the Coeur d'Alene River drainage were smaller than
380 mMm and the nmean length of spawning fish was 353 mm A minimm |l ength
restriction of at |east 355 nm should be inplemented on the Coeur d'Al ene
Ri ver. However, a minimumlength restriction of |ess than 400 mm may
select against fish that initially spawn at age V. A mninum length
restriction will result in catch and release of many undersized fish.
Average cutthroat trout nortality fromdrift fishing with bait will be 40%
(Hunsaker et al. 1970). We recomend a bag limt of one cutthroat trout to
reduce nortality on immture fish and also allow a consunptive fishery.

Qur sanpling efforts coupled with the creel survey informtion
i ndicate that Section 3 is an extremely inportant holding area for adult
cutthroat trout. The high-yield, short-term nature of this fishery poses
both social and biol ogical problems. Anglers supported the inplenentation
of a drai nagewi de managenent program involving nore restrictive regul ations
to inprove cutthroat trout fishing. Though a shortened fishing season was
not supported by nost anglers, a delayed season opening of July 1 would
elimnate the large harvest of cutthroat trout in the |ower Coeur d'Alene
Ri ver during May and June. This action should provide angling opportunity
for a longer duration for nore anglers throughout the season.

Hat chery rainbow trout inproved the trout catch rates in Section 1,
the only release site within the study area. Using our estinmated harvest
and the known numnber of rainbow trout stocked, we calculated a 60% return
to the angler during the survey. Myvenent was nininmal because hatchery
rai nbow trout were rarely caught in the other two sections. Catchable
rai nbow trout should be distributed evenly throughout the |ower Coeur
d' Alene River to offset restrictions on cutthroat trout harvest. Kokanee
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Harvested cutthroat trout
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sal mon was the second nobst abundant species caught in sections 2 and 3, but
anglers indicated that numbers have decreased dramatically in recent
years. No quantitative data are available, but the decline my be
associated with introductions of chinook salnmon into Coeur d' Al ene Lake
(Horner et al. 1987).

Declining cutthroat trout populations in the St. Joe R ver pronpted
numer ous past investigations. Rankel (1971) stated that unless nortality
rates were reduced, it seened likely that the stock would becone
econonmically if not biologically extinct. This led to inplementation of
special regulations (three trout >13", 1973 through 1987) in the upper
St. Joe River above Prospector Creek and tributary closures. The upper
river has been a successful exanmple of wild cutthroat trout nanagenent.
From 1968 to 1975, cutthroat trout catch rates increased from 0.2 fish/h to
2.5 fish/h, and the percentage of fish in the catch longer than 250 mm
increased from2.5%to 18% (Mal l et 1968; Thurow and Bjornn 1978).

Angler effort, catch rates, and harvest of westslope cutthroat trout
on the lower river, under general regulations (six trout, only two 216"),
have increased since 1967 (Figure 15). The peak in harvest occurred in
1973, followed by a dramatic decrease in 1975 which Wal ch and Mauser (1976)
attributed to late spring runoff, wunfavorable weather conditions, and
i ncreased cost of fishing |icenses.

Angler effort remained relatively constant in all sections throughout
our survey onthe lower river, though cutthroat trout catch and harvest rates
declined dramatically. Anglers continued fishing in sections 2 and 3
despite declining catch rates. A small proportion of anglers, nostly
fam lies, continued to fish the slackwater reach in pursuit of species
other than trout. By the end of the survey, cutthroat trout catch rates in
Section 1 were also |lower, but trout catch rates remmined high relative to
the other sections. Harvest of rainbow trout, stocked only in Section 1
and upstream was responsible for the elevated catch rates. W estimted
return to the creel of catchable rainbow trout was 50% for the St. Joe
Ri ver in 1987.

The mjority of the cutthroat trout harvest (78% in all three
sections of the St. Joe River occurred during Interval 1. The short-term
nature of this fishery is a result of overexploitation and is influenced by
movement of trout into and out of the upper river (governed by special
regul ations). Qur tag recoveries and earlier work (Thurow and Bjornn 1978)
indicate a distinct trend of cutthroat trout mgration to the upper river
(special regulation zone) during the spring to early sumer and downstream
m gration in the fall. Consequently, the general regulation area below
Avery is serving as a migrational corridor. Uilization of this area by
cutthroat trout is limted by overharvest, |lack of habitat (including high
water tenperatures), and the migratory nature of this stock. Jeppson
(1960) found few "desirable gane fish present in the lower St. Joe River
during the summer nonths." His dynamite sanmpling from Avery downstream to
St. Joe City during July produced no trout. Excluding catchable rainbow
trout, trout and char conprised less than 1% of his sanmple in August and
Sept enber .
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Figure 15. Estimates of angler effort, harvest of westslope cutthroat trout,
and catch rate for the first five weeks of _the season from Falls
Creek to Avery, St. Joe River, 1967 through 1987 (Dunn 1968;
Mallet 1968; Ortmann 1973; Goodnight and Mauser 1974; Walch and
Mauser 1976).



During the 1987 survey, 81% of the cutthroat trout harvested in the
| ower river were longer than 250 nm This indicates that |arger cutthroat
trout are being harvested in the spring as they migrate upstream through
the general regulation area. Therefore, the only stocks protected by
special regulations may be smaller fluvia and resident stocks. In 1985,
only 10%f a sanple of 326 cutthroat trout (caught between Conrad Crossing
and Spruce Tree Canpground, in the roaded section of special regulation
wat er) were |onger than 250 nmm (Horner et al. 1987).

Past creel surveys on the St. Maries River have been linmted to random
checks by conservation officers and a partial survey conducted by Jeppson
(1960) in 1959). Habitat degradation and extrenely high water tenperatures
have plagued cutthroat trout populations from Clarkia downstream to
St. Maries for several decades.

Qut creel survey showed that cutthroat trout provided a short-term
fishery in the St. Maries River with harvest decreasing to zero by the end

of the survey. W observed 21°C water tenperatures by July 1 in several
|l ocations from Carkia downstream to St. Maries. Taggi ng, harvest, and
tenperature data indicate that the nmmin river serves as a mgration
corridor for depressed populations of cutthroat trout. Snal |l size and easy
access nake the St. Mries River cutthroat trout highly susceptible to
overexpl oi tation. This was evident in Section 1 where estimated return of
catchable rainbow trout to the creel was 70% The catchable program

limted to Section 1, was extrenmely popular with anglers, and catch rates
above 1.0 trout/h were maintained throughout the survey. Sect5ion 2 had the
hi ghest cutthroat trout catch rates, and because of Ilinted access, was
used primarily by special interest anglers. Evi dence suggests that this
reach may be a congregating area for mgrating adult cutthroat trout and
shoul d be nmonitored in the future.

Comparing the three rivers, 23 km of the Coeur d’' Al ene River received
more effort, had a | arger harvest, and produced |arger cutthroat trout than
81 km and 49 km of the St. Joe and St. Maries rivers, respectively. Mean
size of spawning cutthroat trout or size t onset of maturity were not
determned from limted trapping data obtained in the St. Joe and
St. Maries river drainages. Harvest of sexually immture cutthroat trout,
however, poses a problem in all three drainages. We recomend the sane
harvest regul ations be inplenented in all three drai nages studi es.

Currently, successful fishing for cutthroat trout is restricted to the
first of the season, and extended angling opportunity is dependent upon the

cat chabl e rai nbow trout prograns. Though the surveys were not conducted
for the entire season, we observed mnimal fishing pressure in areas with
no rainbow trout supplenentation until the fall (when cutthroat trout,

responding to colder water temperatures moved back into the | ower
rivers). We recommend even distribution of catchable rainbow trout through
m d-June throughout the lower St. Joe River. The St. Maries River is
routinely stocked as often as is practical.

Bull trout populations are severely depressed in all three rivers.
Qur harvest and sanpling information indicate bull trout status has
remai ned consistent for many years (Jeppson 1960; Dunn 1968; Mllet 1968;
Ortmann 1972; Goodnight and Mauser 1974; Walch and Mauser 196). W
recommend a closure on bull trout harvest throughout the three drainages.
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Northern squawfi sh populations in the St. Joe and St. Maries rivers
have been intensively researched in past years. Soci al influence and
concerns with interspecific conpetition and predation pronpted numerous
eradi cation prograns. These progranms were discontinued follow ng
treatments in 1973 and 1975 in the St. Maries and St. Joe rivers,
respectively. We found that squawfish nunbers are at or near popul ation
| evels prior to treatnent. A cursory investigation was nmade of stonmach
contents from approximtely 350 northern squawfish during electrofish and
gill net sanpling. Scul pi ns, dace, crayfish, redside shiners, insects,
tench, yellow perch, and punpki nseeds were identified as dom nant prey of
squawf i sh. No trout were found in squawfish stomachs, though juvenile
trout were often found in the same |ocations. This conpares with Falter’s
(1969) findings of no trout in stomachs of 449 squawfi sh collected fromthe
lower St. Joe River. He attributed the lack of predation on trout by
squawfi sh to habitat segregation of the two groups

Bul | head and vyellow perch, the domnant ganme fish we found in
Sl ackwater of the St. Joe and St. Maries rivers, rarely exceeded 200 mm and
150 mm respectively. Trout were physically linmted from these reaches
during sunmer by high water tenperatures. One nountain whitefish was found
over all sanpling efforts. Evidently, species conposition of the
Sl ackwat er has not changed over the |ast 40 years. “Hoopnetting from 1948
to 1951 showed tench, suckers, squawfish, brown bull heads, yellow perch,
and common sunfish to conprise over 99% of fish in the slackwater portion
of the two rivers” (Jeppson 1960).

Water tenperatures in the main Coeur d Alene River were not limting
to trout at anytime during the year. Although over 4,400 fish were caught
with the Lake Merwin trap, it failed to catch any trout. We know t hat
cutthroat and rainbow trout inhabit the [|ower river (Bauer 1975);
therefore, we believe that trout avoided capture. Cutthroat trout have
been observed avoiding simlar traps in priest Lake (Gregg Muuser, |daho

Departnent of Fish and Game, personal conmmunication).

The Benewah Creek drainage is a major cutthroat trout producing system
in the St. Joe River drainage, yet sumrer trout densities in mainstream
Benewah Creek were relatively |ow Lower Benewah Creek is an inportant
nursery area for |largemouth bass. A sparse sinner trout population may be
attributed to high tenperatures (17° to 19°C when snorkeling; 25°C maxi num
sunmer tenperature), however cutthroat trout densities in A der Creek (St.
Maries River) and Evans Creek (Coeur d' Alene River ) were higher at
tenperatures of 20.5 and 17.8°C, respectively. The dense overhanging
cover in Alder and Evans creeks is probably effective thermal insulation by
limting the duration of extremely high water tenperatures. Benewah Creek,
as well as the North Fork Coeur d’ Alene River and Johns Creek (St. Maries
Ri ver) have sparse overhanging cover, allow ng anmbient air tenperatures to
qui ckly influence stream tenperatures. Therefore, sumrer trout densities
in tributary streans do not necessarily reflect total trout production if
hi gh summer tenperatures force fry out of otherwise |likely nursery areas,
(Lewensky (1986) believed that cutthroat trout fry mgrating from small

tributaries reflected conplete seeding of habitat, inplying sufficient
spawner escapenent. We believe reasons for fry em gration may be nore
complex (i.e., due to limting physical conditions). Unfortunately, we
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trapped tributaries only during the spring. Sever al tributaries
potentially inportant for cutthroat trout production were not trapped
because it was logistically difficult. The downstream migrant traps in the
St. Joe and St. Maries river tributaries caught nostly age | and 11

juvenile cutthroat trout, and novenents typically peaked with freshets.

Simlarly, Rankel (1971) reported 682 of cutthroat trout mgrated from
St. Joe River tributaries at age |II+, 17% at age |+, and 5% at age III+.

Contrary to what we expected, trout densities in two tributaries to
the St. Joe River that had been closed to fishing for 14 years (Mca and
Bond creeks) were exceptionally low. Only upper Trout Creek had higher
than average cutthroat trout densities. Lower Reeds Gulch had very high
brook trout densities, but no cutthroat trout. Thurow and Bjornn (1978)

observed an overall increase in cutthroat trout densities during the
initial years of the fishing closures on these streans. Upper Reeds Gul ch
remains a good producer of cutthroat trout. Mean density of age | and

ol der cutthroat trout in the lower St. Joe tributaries was 8.3 fish per
100 n?, conpared to an average of 12 fish per 100 nf in upper river
tributaries (Thurow and Bjornn 1978).

Cutthroat and rainbow trout densities in tributaries to the Coeur
d'Alene River were conparable to densities in Pend Orielle and Priest river
drai nages (Pratt 1984; Cowley 1987; Irving 1987). Wth the exception of
Trout, upper Alder, and Merry creeks, cutthroat and rai nbow trout densities
in tributaries to the St. Joe and St. Maries rivers were low Only in
Cougar Gulch, Brown, WIIlow, and Trout creeks did trout (cutthroat and
rai nbow) densities conpare to the high densities (35 to 58 trout per
100 n?) found in Hayden Creek, ldaho (Ganblin. 1987). Very |low densities of
cutthroat-rai nbow trout hybrids, reported in all three drai nages were due,
in part, to the difficulty of underwater identification.

Very few trout were jaw tagged in tributaries, except those fish

caught by mgratory traps. Extrenely small nunbers of fingerling-tagged
juvenile trout were recaptured, probably a result of poor tag retention
(Bill Horton, Idaho Department of Fish and Gane, unpublished data).

Recoveries of tagged trout in the St. Joe River drainage were linmited, but
a pattern of cutthroat trout novenment was seen. Cutthroat trout were found
downstream in fall and upstream in summer. Two cutthroat trout captured
| eavi ng Benewah Creek did show definite adfluvial nmovenent. Half of the
juvenile cutthroat trout tagged in tributaries in 1974 that did mgrate
into the river noved downstream and half noved upstream (Thurow and Bjornn
1978). Trout that rear in the tributaries to the lower St. Joe River and
then mgrate into the main river nust either nmove downstream into the |ake
envi ronment, or upstream to escape high sunmer water tenperatures.
M gratory stocks that spawn in Benewah Creek are definitely adfluvial
because the creek flows directly into Benewah Lake and then through a | ake
conplex into Lake Coeur d' Alene. Averett and MacPhee (1971) distinguished
adfluvial from fluvial cutthroat trout by examning circuli and annuli
patterns on scales. They observed cutthroat trout with evidence of |ake
growth in Benewah, Rochat, Trout, and Mca creeks in the St. Joe River
drai nage; and in Thorn Creek, the |l owest tributary to the St. Maries
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River. They also observed resident stocks of «cutthroat trout in these
streans. Al that can be concluded about cutthroat trout populations in
the St. Maries River drainage from our tagging data is that fluvial stocks
exi st. Thurow and Bjornn (1978) found that 892 of the cutthroat trout that
mgrated fromtributaries to the river were tagged in the |lower 5 km of the

tributary. Johnson and Bjornn (1978) observed very little nobvenent by
cutthroat trout in the upper St. Joe River drainage after they established
sunmer feeding stations. Qur data suggest that the mmjority of cutthroat
trout production in the St. Joe and St. Maries river drainages occurs

further than 5 kmupstreamin tributaries. Adul ts were observed far

upstreamin several tributaries.

Lewynsky (1986) observed cutthroat trout aggregated in large pools in
the Coeur d' Alene River during winter. This information, along wth our
evidence that cutthroat trout renmain in the area between Catal do and Dudl ey

for substantial lengths of tine, suggests that a large fluvial stock of
cutthroat trout exists in the Coeur d Al ene River. Bauer (1975) cited the
presence of spawning runs of cutthroat trout in Fourth of July Creek and in

tributaries to Cave and Medicine | akes as evidence for adfluvial trout in
the lower river system

59

JOB1



ACKNOWLEDGEMENT S

We thank Terry Elms-Cockrum Jim Finlay, Duane Von Bargen, Susan
Ortega, Mke Rowe, Steve MNeill, and fish managenent personnel for their
tinme and effort spent collecting and sumarizing field data. Conservation
Officers Bill Carter, Duane Lowy, and Doyle Reynolds helped wth
fieldwmrk. W give special thanks to Conservation Oficer, Mark Hill, for
assistance in the field, providing housing, and informng the public about
the fishery and our research through his local newspaper colum. W thank
Joe Peak, owner of Enaville Resort, for collecting fish Iengths and scale
sanmples and O fice Coordinator, Anna Mrie Halpern, for typing our tables
and appendi ces.

60
JOB1



LI TERATURE CI TED

At hearn, J.B. 1973. Mgratory behavior of cutthroat trout fry with

respect to tenperature, water flow, and food. Master's thesis.
Uni versity of |daho, Moscow.

Averett, R C. 1962. Studies of two races of cutthroat trout in northern
| daho. | daho Departnent of Fish and Ganme, Federal Aid in Fish
Restoration, Project Conpletion Report, Project F-47-R-1, Boise

Averett, R C. and C. MacPhee. 1971. Distribution and growth of indigenous
fluvial and adfluvial cutthroat trout (Salnmo clarki), St. Joe River
| daho. Northwest Science 45(1):38-47.

Bauer, S. 1975. Coeur d'Alene River fisheries studies. |daho Departnent
of Fish and Gane, Project Performance Report, sponsored by the
Envi ronmental Protection Agency, Boise

Bjornn, T.C. 1975. The St. Joe River cutthroat fishery - a case history
of angler preference. Proceedings of the 55th Annual Conference
Western Association of State Gane and Fish Conm ssioners
1975: 187- 194.

Bjornn, T.C., and J.B. Athearn. 1974. The St. Joe River cutthroat trout
and northern squawfi sh studies. |daho Department of Fish and Gane,
Job Performance Report, Federal Aid in Fish Restoration, Project
F-60-R-4, Job |, Boise.

Bjornn, T.C., and R F. Thurow. 1974. Life history of St. Joe River
cutthroat trout. |daho Departnent of Fish and Gane, Job Perfornance

Report, Federal Aid in Fish Restoration, Project F-60-R-5, Job |
Boi se.

Bowl er, B. 1974. Coeur d' Alene River study. |daho Departnent of Fish and
Ganme, Job Performance Report, Federal Aid in Fish Restoration,
Project F-53-R-9, Job X-a, Boise.

Brown, C.J.D., and J.E. Bailey 1952. Time and pattern of scale formation
in Yellowstone cutthroat trout (Salnp clarki lewisii). Transactions
of the Anerican M croscopical Society 71:120-124.

Conlin, K, and B.D. Jutty. 1979. Juvenile salnonid field trapping
manual . Department of Fisheries and Oceans, Fisheries and Marine
Service Manuscript #1530. Vancouver, British Col unbia, Canada.

Cowl ey, P.K. 1987. Potential for increasing abundance of cutthroat trout
in streans by stocking fry and renoval of brook trout. Master's
thesis, University of |daho, Mscow.

Dunn, C. 1968. St. Joe River creel census - 1968. |daho Departnent of
Fish and Ganme, Conpletion Report, Boise.

61

JOB1



Ellis, J. 1932. Pollution of the Coeur d'Alene River and adjacent waters
by the mine wastes. United States Bureau of Fisheries, Mnuscript
Report to the Commi ssioner, Washington, D.C.

Everhart, WH., and WD. Youngs. 1981. Principles of fishery science,
second edition. Cornell University Press, Ithaca, New York.

Falter, C M 1969. Digestive rates and daily rations of northern
squawfish in the St. Joe River, |daho. Doctoral dissertation.
Uni versity of |daho, Mscow.

Ganmblin, MS. 1987. Taft-Bell sedinment and fishery nmonitoring project.
| daho Departnent of Fish and Game, Phase | Conpletion Report, funded
by Bonneville Power Adm nistration, |Intergovernnmental Agreenment
DE- A179-85 BP 23203, Boi se.

Goodni ght, WH. 1975. Squawfish studies - St. Joe River. I|daho
Departnent of Fish and Game, Job Perfornance Report, Federal Aid in
Fish Restoration, Project F-60-R- 6, Job Il, Boise.

Goodni ght, WH., and G R Mauser. 1974. Evaluation of squawfish control
program catch restrictions and hatchery rel eases. |daho Depart nment
of Fish and Game, Job Performance Report, Federal Aid in Fish
Restoration, Project F-60-R-5, Job IIl, Boise.

Goodni ght, WH., and G R Mauser. 1977. Regional fishery nmanagenent
i nvestigations. |Idaho Departnent.of Fish and ganme, Job Perfornance
Report, Federal Aid, in Fish Restoration, Project F-71-R-2, Job I-b,
Boi se.

Horner, N.J., L.D. LaBolle, and C. A. Robertson. 1987. Regional fisheries
managenent investigations, |daho Departnent of Fish and Game, Federal
Aid in Fish Restoration, Project F 71-R 11, Boi se.

Horton, WD. 1985. North Idaho stream fishery research. |daho Depart nent
of Fish and Gane, Job Performance Report, Federal Aid in Fish
Restoration, Project F-73-R 7, Subproject |V, Study |V, Boise.

Horton, WD. 1987. North Idaho stream fishery research. |daho Department
of Fish and Gane, Job Performance Report, Federal Aid in Fish
Restoration, Project F-73-R 8, Subproject IV, Study |V, Boise.

Hunsaker 11, D., L.F. Marnell, and F.P. Sharpe. 1970. Hooking nortality
of Yellowstone cutthroat trout. The Progressive Fish-Culturist
32(4):231-235.

Irving, D.B. 1987. Cutthroat trout abundance, potential yield, and
interaction with brook trout in Priest Lake tributaries. Master's
thesis, University of |daho, Mscow.

Jeppson, P. 1957. The control of squawfish by use of dynamite, spot

treatnment, and reduction of |ake |evels. The Progressive
Fi sh-Cul turist 19:168-171.

62

JOB1



Jeppson, P. 1960. Survey of fish populations in the lower St. Joe and
St. Maries rivers, 1959. |Idaho Departnent of Fish and Ganme, Boi se.

Jeppson, P., and WS. Platts. 1959. Ecol ogy and control of the Col unbia
squawfi sh in northern |daho | akes. Transactions of the Anerican
Fi sheri es Society 88:179-202.

Johnson, T.H 1977. Catch-and-rel ease and trophy-fish angling regul ations
in the managenent of cutthroat trout popul ations and fisheries in

northern | daho streans. Master's thesis. Uni versity of |daho,
Moscow.

Johnson, T.H., and T.C. Bjornn. 1975. Eval uation of angling regul ations
in managerment of cutthroat trout. |daho Departnent of Fish and Gane,
Job Performance Report, Federal Aid in Fish Restoration, Project
F- 59-R- 6, Boi se.

Johnson, T.H., and T.C. Bjornn. 1978. The St. Joe River and Kelly Creek
cutthroat trout populations: an exanple of wild trout nanagenent in
| daho. Pages 39-47 in J.R Moring, editor. Proceedings of the wild
trout-catchabl e trout synposium O egon Departnment of Fish and
Wildlife, Portland.

Krei zenbeck, R 1973. Coeur d' Alene |ive box bioassay. U S.

Environmental Protection Agency, Region 1, Surveillance and Anal ysis
Di vi si on.

L' ewynsky, V. A, and T.C. Bjornn, 1983. Coeur d' Al ene River fisheries
i nvestigations.. |daho Department of Fish and Gane, Job Conpl etion
Report, Federal Aid in Fish Restoration, Project F-73-R 4, Subproject
IV, Study XIIl, Job I, Boise.

Lewynsky, V.A. 1986. Eval uation of special angling regulations in the Coeur
d" Alene River trout fishery. Master's thesis. University of I|daho,
Moscow.

MacPhee, C., and GE. Reid. 1971. Inpact of northern squawfish on

survival of fingerling rainbow trout. I|daho Departnment of Fish and
Gane, Job Conpletion Report, Federal Aid in Fish Restoration, Project F-
60-R-2, Job 11, Boise.

MacPhee, C., and R .Ruelle. 1969. A chemical selectivity lethal to squawfish
(Ptychocheil us oregonensis and P. unpquae). Transactions of the
Ameri can Fisheries Society 98:676-685.

Mal let, J.L. 1968. St. Joe River fisheries investigation. |daho
Department of Fish and Gane, Boi se.

Mauser, G R 1972. Life history of St. Joe River cutthroat trout. |daho

Department of Fish and Game, Job Conpletion Report, Federal Aid in
Fi sh Restoration, Project F60-R=3, Job |, Boise.

63

JoBl1



Mauser, G R 1986. Enhancenent of trout in large north Idaho | akes.
| daho Departnent of Fish and Gane, Job Performance Report, Federal
Aid in Fish Restoration, Project F-73-R-7, Subproject I1IlI, Study II1I,
Job Il, Boise.

O tmann, D.W 1972. Eval uation of squawfi sh control program catch

restrictions and hatchery rel eases. | daho Departnent of Fish and
Game, Annual Progress Report, Federal Aid in Fish Restoration,
Project F-60-R3, Job I, Boise.

O tmann, D.W 1973. Evaluation of squawfish control program catch
restrictions and hatchery rel eases. | daho Departnent of Fish and
Gane, Annual Progress Report, Federal Aid in Fish Restoration,
Project F-60-R-4, Job IIl, Boise.

Pratt, K L. 1984. Pend Oreille trout and char life history study. |daho
Departnent of Fish and Gane, in cooperation with Lake Pend Oeille
| daho Cl ub, Boi se.

Rankel , G L. 1971. An appraisal of the cutthroat trout fishery of the
St. Joe River. Mster's thesis. University of |daho, Mscow

Reid, GE 1971. Life history of the northern squawfish in the St. Joe

Ri ver, |daho. | daho Departnent of Fish and Gane, Job Conpl etion
Report, Federal Aid in Fish Restoration, Project F-60-R-2, Job I,
Part |1, Boise.

Ri cker, WE. 1975. Conputation and interpretation of biological
statistics of fish populations. Bulletin of the Fisheries Research
Board of Canada, Nunmber 191, Ot awa.

Ri eman, B.E. 1984. Lake and reservoir investigations. |daho Departnent
of Fish and Game, Job Performance Report, Federal Aid in Fish
Restoration, Project F-73-R-6, Study 1, Boi se.

Thurow, R F. 1976. The effects of closure to angling on cutthroat trout
popul ations in tributaries of the St. Joe River, |Idaho. Master's
thesis, University of |daho, Mscow.

Thurow, R F. 1981. Bl ackfoot River fisheries investigations. |daho
Depart nent of Fish and Game, Job Conpletion Report, Federal Aid in
Fish Restoration, Project F-73-R-3, Subproject IV, Study |V, Boise.

Thurow, R F., and T.C. Bjornn. 1975. Life history of St. Joe River
cutthroat trout. Idaho Departnent of Fish and Gane, Job Perfornmance
Report, Federal Aid in Fish Restoration, Project F-60-R-6, Job I,
Boi se.

Thurow, R F., and T.t. Bjornn. 1978. Response of cutthroat trout
popul ati ons to the cessation of fishing in St. Joe River
tributaries. College of Forestry, WIdlife and Range Sci ences,
Uni versity of Idaho, Bulletin 25, Mscow.

Wal ch, L., and G R Mauser. 1976. Evaluation of squawfish control program

and survival of hatchery releases. |daho Departnent of Fish and
Gane, Job Performance Report, Federal Aid in Fish Restoration,
Project F-60-R7, Job IIl, Boise.

64,



APPENDICES

65
JOB1



Appendi x A, Mean |l ength-at-age of cutthroat trout sanpled from 1984
through 1986 in the | ower Coeur d' Al ene R ver drainage.

Age cl ass

1 2 3 4 5

Mean | ength at age 100 173 281 326 367
(nm)

I ncrement of growth 100 73 108 45 41
(nm)

Sanpl e size 360 301 255 134 16

St andard devi ation of 21 42 33 31 34

l ength at age (mm)

Mean + 1 SD

(79-121) (131-215) (248-314) (295-357) (333-401)

Appendi x B. Mean | ength-at-age of cutthroat trout in Benewah and Thorn
creeks, 1986.
Age cl ass
1 2 3 4
Mean | ength at age 80 122 248 297
(mm)
I ncrement of growth 80 42 126 49
(mm)
Sanpl e size 122 77 7 2
St andard devi ation of 12 23 30 13
I ength at age (mm
Mean + 1 SD (68-92) (99-145) (218-278) (284-309)
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Appendix C. Angler harvest (number of fish) by section and interval for the Coeur d'Alene Over creel
survey, 1986.
Interval 1 (May 24 to June 6)
CTT-RBT Natural Hatchery
Cutthroat hybrid rainbow rainbow Brook Kokanee Bull
trout trout trout trout trout salmon trout Total
Section 1 boat 29 5 0 34 0 0 0 68
shore 167 28 0 195 0 0 0 390
Section 2 boat 11 1 0 0 0 0 0 12
Section 3 boat 820 18 7 18 36 906
shore 106 15 6 15 60 208
Total boat 860 24 41 18 36 986
shore 380 53 6 201 15 60 715
Interval 2 (June 7 to June 20)
Section 1 boat 9 0 3 10 0 0 22
shore 85 0 32 95 -0 0 212
Section 2 boat 7 7 0 0 7 54 75
shore 175 32 0 0 13 13 233
Section 3 boat 100 0 0 0 178 278
shore 75 0 0 0 191 266
Total boat 116 7 3 10 7 232 375
shore 335 32 32 95 13 204 711
Interval 3 (June 21 to June 30)
Section 1 boat 15 0 7 7 0 0 29
shore 31 0 16 16 0 0 63
Section 2 boat 0 2 0 0 24 28
shore 0 13 0 0 13 189 215
Section 3 boat 4 0 4 4 0 0 12
shore 26 0 26 26 0 0 78
Total boat 19 2 11 11 24 69
shore 57 13 42 42 13 189 356
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Appendix D. Angler harvest (number of fish) by section and interval for the St. Joe River creel survey,
1987.
Interval 1 (May 23 to June 5)
CTT-RBT Natural Hatchery
Cutthroat hybrid rainbow rainbow Brook Kokanee Bull
trout trout trout trout trout salmon trout  Total
Section 1a boat
shore 476 44 132 132 0 0 11 795
Section 2a boat
shore 400 35 61 44 0 0 8 548
Section 3 boat 220 0 0 0 0 0 0 220
shore 215 0 0 20 0 0 0 235
Total boat 220 0 0 0 0 0 0 220
shore 1,091 79 193 196 0 0 19 1,578
Interval 2 (June 6 to June 19)
Section 1a boat - - -- -- -- -- -
shore 115 33 22 143 11 11 0 335
Section 2a boat - - - - - - -
shore 15 0 0 0 0 5 5 25
Section 3 boat 20 0 0 0 0 19 19 58
shore 29 0 0 0 0 0 0 29
Total boat 20 0 0 0 0 19 19 58
shore 159 33 22 143 11 16 5 389
Interval 3 (June 20 to June 26)
Section 1a boat - - -- -- -- -- -
shore 86 0 17 69 0 0 17 189
Section 22 boat --
shore 30 0 0 0 0 0 0 30
Section 3 boat 0 0 0 0 0 0 0 0
shore 67 0 0 0 0 0 0 67
Total boat 0 0 0 0 0 0 0 0
shore 183 0 17 69 0 0 17 286

aBoat harvest included with shore harvest.
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Appendix E. Angler harvest (number of fish) by section and interval for the St. Maries River creel survey,
1987.

Interval 1 (May 23 to June 5)

CTT-RBT Natural Hatchery
Cutthroat hybrid rainbow rainbow Brook Kokanee Bull
trout trout trout trout trout salmon trout Total
Section 12 boat
shore 180 12 12 180 0 0 0 384
Section 22 boat -- -- --
shore 78 2 0 2 0 0 0 82
Section 3 boat 0 0 0 0 0 0 0 0
shore 22 0 0 0 0 0 0 22
Total boat 0 0 0 0 0 0 0 0
shore 280 14 12 182 0 0 0 488

Section 12 boat -- -- -- -- -- -- -- --

shore 15 0 0 0 0 5 5 25
Section 22 ' boat

shore 20 0 0 0 0 0 0 20
Section 3 boat 0 0 0 0 0 0 0 0

shore 0 0 0 0 0 0 0 0
Total boat 0 0 0 0 0 0 0 0

shore 167 0 0 626 0 0 0 793

Interval 3 (June 20 to June 26)

Section 12 boat -- . - - - - . .
shore 0 0 0 340 0 0 12 352

Section 22 boat -- . - - - - - .

shore 0 0 0 0 0 0 0 0
Section 3 boat 0 0 0 0 0 0 0 0

shore 0 0 0 0 0 0 0 0
Total boat 0 0 0 0 0 0 0 0

shore 0 0 0 340 0 0 12 352

aBoat harvest included with shore harvest.
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Appendix F. Number (n), mean total length (mm) (7), and range of lengths ( ) of salmonids collected by drift boat
electrofishing in the Coeur d'Alene, St. Joe, and St. Maries rivers, 1986 and 1987.
Temp River Effort CTT RBT HYB BKT BLT MWE KOK
Stream Date (o) section? (h) n R n R n n R n R n n R
Coeur May 1, 22 10.7 1 12 29 291 3 303 2 224 6 235 0 - 29 173 0 --
d'Alene 1986 (118-375) (270-335) (120-328) (150-451) - (115-324)
River .
June 17 2 5.5 5 200 19 255 2 158 0 - 0 -- 121 239 18 221
1986 (160-295) (107-480) (111-204) -— (142-440) (210-258)
June 18 18 1 7 14 212 1 528 3 144 26 189 0 -- 98 168 51 204
1986 (109-415) - (135-149) (148-225) - (135-249) (112-254)
July 1 18 1 7 19 270 10 223 3 254 12 214 o - 6 186 36 221
1986 (152-400) (165-309) (166-425) (165-340) - (154-228) (135-255)
=)
October 13 9.5 1 6.5 13 328 12 273 2 287 18 219 0 0 - 0 -
1986 (220-464) (214-326) (212-362) (120-298)
st. Joe August 13 24 3 7 0 1 3% 0 0 0 -- 118 284 O
River 1986 - (101-375)
August 20 21 4 6 0 -- 2 333 0 0 0 -- 48 274 0
1986 -- (263-402) - (137-386)
October 23 6 3 6.5 14 301 7 324 0 0 0 -- 124 275 O
1986 (223-382) (213-420) - (132-355)
October 24 6 4 6 7 323 3 306 0 0 - 2 502 106 301 O
1986 (244-385) ' (230-347) -- (476-527) (252-357)
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Appendix F, continued.
Temp River Effort CTT RBT HYB BKT BT MwWF KOK
Stream Date o sectiona (h) n R n R n R n R n R n R n
St. Maries May 5 . 5 5 4 271 3 212 2 192 0 -- 0o -- 63 236 O
River 1987 (166-345) (147-270) (186-198) o - (140-310) -
May 20 6 5 5 12 217 2 226 2 141 0o -- 0o -- 58 232 0
1987 (137-310) (200-252) (106-175) - - (48-309) -

al: Coeur d'Alene River from the South Fork to Cataldo Mission (12.5 km).

St.
St.
St.

vr bW N

Key:

CTT =
RBT =
HYB =
BKT =
BLT =
MWF =
KOK =

RIOFR5AH

Coeur d'Alene River from the Little North Fork to the South Fork (7.1 km).

Joe River from Moose Creek to Falls Creek (9.7 km).
Joe River from Huckleberry Campground to Moose Creek (9.7 km).
Maries River from the Middle Fork, to Metropolitan Bridge (6.8 km).

cutthroat trout

rainbow trout
rainbow-cutthroat hybrid trout
brook trout

bull trout

mountain whitefish
kokanee salmon



Appendi x

G Fish captured in a Lake Merwin trap | ocated near the nmouth of
Coeur d' Al ene River, 1984.

Nor t hern
Dat e Bul | head Tench Purmpki nseeds Kokanee squawfi sh G her?
June 29 26 17 6 - 6 3 4
30 32 7 32 50 1 10
July 1 125 13 10 14 1 0
2 132 5 29 8 4 3
3 436 27 39 2 4 10
4 496 36 5 0 2 6
5 383 41 13 0 4 3
6 9 36 6 0 0 2
7 253 20 18 0 9 7
8 345 25 10 0 11 6
9 94 8 7 0 3 6
10 4 8 11 0 1 2
11 23 17 12 0 0 4
12 4 14 22 0 0 12
13 23 8 9 0 0 3
14 0 7 6 0 0 5
15 43 18 14 0 8 16
16 879 32 12 2 24 8
17 15 20 8 1 5 5
Tot al 3,322 359 269 83 80 112
Per cent 78.6 8.5 6.4 2.0 1.9 2.6

& ncl udes bl ack crappie, yellow perch, sucker species, |argenouth

bass,

ROFR6AH

redsi de shiners, and northern pike.
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Appendi x G a. Fish captured in a Lake Merwin trap located in the Coeur
d' Alene River at Bull Run Lake Bridge, 1985.

Nor t hern Yel I ow
Dat e Bul | head Tench Punpki nseeds Kokanee squawfi sh perch
July 9 3 3 0 0 1 1
10 0 6 2 1 0 1
11 0 4 0 0 0 0
12 0 3 0 0 2 0
13 0 2 0 0 0 0
14 0 6 0 0 0 0
15 12 7 0 0 0 0
16 0 5 0 0 2 0
17 0 4 0 0 0 0
18 0 6 0 0 0 0
19 34 17 0 0 1 0
20 0 9 0 0 0 0
21 3 13 0 0 0 0
22 2 11 0 0 1 0
23 8 5 0 0 1 0
24 0 5 0 0 0 0
25 0 1 0 0 0 0
26 0 1 0 0 0 0
27 6 6 0 0 0 0
28 21 13 0 0 0 1
29 0 6 0 0 0 0
30 0 0 0 0 0 0
31 0 0 0 0 0 0
Tot al 89 133 2 1 8 3
Per cent 38 56 1 1 3 1
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V.

RIFR5AH

Appendix H. Number (n), mean total length (mm) (X), and range of lengths ( ) of fish species captured by gillnetting
in the St. Joe and St. Maries rivers, 1987.

Effort Water NS SKR BBH MWF PS LMB Tench YP BCR

Date Location® (h) temp.(°C) n % n ® n %X n X 0 & n % n % n Rx R

June 19 1b 12.0 16.0 2 - 9 -- 41 151 0 -- 0 -- 0 -- 0 -- 0 -- --
-- - (114-260) -- -- - -- -- --

June 19 1€ 12.0 16.0 7 -- 0 -- 7 - 0 - 2 - 0 -~ 0 -- 0 - --

June 19 2b 11.0 18.0 7 -- 26 -- 21991 0 -- 0 -- 0 -- 0 =-- 1 210 --
-- --  (142-210) -- -- .- - -- --

June 19 2¢ 11.0 18.0 20 -- 6 - 1 - 06 -- 0 -- 06 -- 0 =-- 1 -- --
(2-573) -- - -- -- -- -- -- --

‘June 19 3b 16.0 21.0 17 -- 32 -- 4 -~ 0 -- 0 - 0 -- 0 -- 2170 --
-- -- -- - -- -- --  (150-190) --

June 19 3¢ 16.0 21.0 24 331 1 == 0 - 0 -- 0 - 1 -~ 3 - 1 == --
(195-540)d -- .- -- -- -- -- -- --

July 23 1b 10.5 21 3 309 6 297 17 150 1 250 1 -- O =-- O -- 0 -- --
(255-390) (215-347) (130-210) -~ -- -- -- -- --

July 23 1¢ 10.5 21 2 286 1 168 1 150 ¢ -- 0 -- 1 144 0 -- 0 -- --
(285-286) --  (137-160) -- -- -- -- -- --

July 23 2b 14.0 21.5 9 277 26 269 7 153 0 -- 0 -- 0 -- 2 280 1 172 --
(195-350) (182-380) (130-178) -- -- --  (260-300) -- --

July 23 2¢ +14.0 21.5 12 254 4 182 1 -- 0 -- 0 -- 0 - 0 -- 0 -=-- --
: (186-437) (170-200) -- -- -- -- -- -- --

July 23 3b 16.0 21.5 15 254 2 240 10 159 0 -- 1 119 2 161 1 395 1 200 --
-- (230-249) (144-190) -- -- (140-182) -- -- --
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Appendix H, continued.

Effort Water NS SKR BBH MWF PS LMB Tench YP BCR
Date Location? (h) temp.(°C) n R n_ n R n R n_ X n_ X n R n_ R n_ 2
July 23 3¢ 16.0  21.5 11 249 2 241 5 157. 0 -- 0 =-- 0 -- 0 =-- 3 161 1 109
(206-356) (207-275) (140-190) -- -- -- -~ (150-168)  --
Aug 28 1b 10.5  20.0 2 296 12 314 33 150 0 -- 0 -- 0 - 0 -- 0 -- 1 115
(293-298) (227-395) (121-198)  -- -- -- -- -- --
Aug 28 1€ 10.5  20.0 2 271 3 221 17 148 0 -- 2 94 0 -- 0 - 0 .- 0 --
(257-284) (172-247) (135-194)  -- (89-99)  -- -- -- --
Aug 28 2b 13.5  20.0 11 291 36 283 7 176 0 -- 2 111 0 -- 0 -- 1 14 2 135
(195-393) (123-491) (142-229) --  (97-124)  -- -- --  (112-158)
Aug 28 2¢ 13.5  20.0 8 248 0 -- 3 152 0 == 0 -- 0 --= 0 -- 2 154 0 --
(187-295) -- (142-173)  -- -- -- --  (150-157)  --
Aug 28 3b 16.0  20.0 5 362 27 322 12 156 0 -- 3 97 5 276 2 252 0 -- 0 --
(267-473) (198-488) (140-185) --  (96-99) (157-355) (149-355) -- --
Aug 28 3¢ 16.0  20.0 9 3% 1 34 0 -- 0 -- 1 97 0 -- 0 -- 10 152 0 .-
(274-425) -- -- -- -- -- -- -- --
Dec 11 1b 19.0 3.0 1 505 6 434 0 --= 0 = 0 == 0 = 0 <= 0 -- 0 --
.- (421-860)  -- -- - -- -- -- --
Dec 11 1€ 19.0 3.0 0 - 0 - 0 == 0 == 0 == 0 == 0 -= 0 - 0 --
Dec 11 2b 16.0 3.0 1 349 1 370 0 -+ 0 == 0 == 0 == 0 == 0 == 0 --
Dec 11 2¢ 16.0 3.0 1 99 0 - 0 == 0 == 0 == 0 == 0 == 0 == 0 --
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Appendix H, continued.

Effort Water NS

‘Date Location? (h)  temp.{(°C) n

Dec 11 gb 16.0 3.0 3 367
(340-382) (230-505)

Dec 11 4¢ 16 3.0 1 260

MWF )
R n R
—- 0 --
- 0 --

Tench
n R
0 --
0 --

YP
n R
1 139
0 --

d1: St. Joe River - 3.1 km upstream from confluence with St. Maries River.
2: St. Joe River - 6.4 km downstream from confluence with St. Maries River.
3: St. Maries River - 2.7 km upstream from confluence with St. Joe River.
4: St. Joe River - 0.3 km upstream from confluence with St. Maries River.

bSinking net.
CFloating net.

dMean length and range calculated for all squawfish captured on June 19.

9.

Key:
NS = northern squawfish
SKR = sucker species
BBH = bullhead species
MWF = mountain whitefish
PS = pumpkinseeds
LMB = largemouth bass
YP = yellow perch
BCR = black crappie
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Appendix I. Number (n), mean total length (mm) (X), and range of lengths ( ) of fish species captured by electrofishing
in slackwater reaches of the St. Joe and St. Maries rivers, 1987.

NS SKR BBH pS LMB Tench YP BCR RSS

Date Location® n % n n % n R n x n X n R n X n
June 29 1 14 282 13 320 8 126 0 - 0 -- 0 - 7 106 0 -- 1 100
(104-445) (187-524)  (98-156) .- . -- (94-114) -- --

June 29 2 9 255 12 357 9 159 189 0 - 0 -- 23 117 0 -- 1 108
(105-469) (194-479) (121-268) - -- -- (79-137) -- --

June 29 3 3 154 4 212 2 129 0 -- 0 -- 0 -- 9 102 1 108 0 --
(110-180) (136-253) (125-132) .- -- -- (82-123) -- --

July 28 1 18 207 16 337 9 144 0 -- 0 -- 1 362 7 110 0 -- 0 --
(111-370) (142-536) (105-174) -- -- -- (82-120) -- --

July 28 2 21 207 16 312 8 141 0 -- 0 -- 2 292 25 112 0 -- 0 --
(121-339) (171-538) (115-166) -- -- (284-299)  (77-154) -- --

July 28 3 29 186 29 243 36 137 0 -- 11 266 1 228 41 114 0 -- 0 --
(128-287) (130-393)  (97-179) -- (64-448) -- (90-150) -- --

August 31 1 24 234 35 289 21 135 2 94 1 56 0 -- 73 117 0 -- 0 --
(136-420) (179-516) (104-178) (92-96) - -- (90-149) - --

August 31 2 14 226 67 326 26 164 0 -- 4 8 4 351 35 119 0 -- 0 --
(132-380) (155-480) (113-263) -- (58-153) (274-395)  (98-157) -- --

August 31 3 25 205 25 265 20 155 3 91 6 168 0 -- 38 120 6 163 0 --
(122-338) (117-421) (128-175) (80-112)  (70-431) -- (90-164) (124-241) --

a1: St. Joe River 3.1 km upstream from confluence with St. Maries River.
: St. Joe River 6.4 km downstream from confluence with St. Maries River.
3: St. Maries River 2.7 km upstream from confluence with St. Joe River.

Key: NS = northern squawfish BBH = bullhead species LMB = largemouth bass BCR = black crappie
SKR = suckers PS = pumpkinseeds YP = yellow perch RSS = redside shiners
RIFRS5AH
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Relative abundance (%), mean total length (mm) (X), and range -
of lengths ( ) of trout and char captured by electrofishing
in tributaries to the Coeur d’Alene, St. Joe, and St. Maries
rivers, 1984 through 1987.

Appendix J.

Cutthroat Rainbow Hybrid Brook Bull
trout trout RBT-CTT trout trout
Stream 2 xTL 2 xTL 2 xTL 7 xTL Z xTL
Coeur d’Alene River
Bear Cr. 45 128 8 226 0 -- 48 99 0 --
(34-214) (173-280) -- (52-221) --
Blue Lake Cr. 14 104 0 -- 0 -- 86 127 0 --
(37-155) -~ -- (51-314) --
Cottonwood Cr. 100 116 0 -- 0 -- 0 -- 0o --
(24-236) -- -- -- --
Brown Cr. 49 109 25 112 20 101 4 141 1 202
(30-210) (41-178) (33-166) (109-195) --
Bumblebee Cr. 54 102 12 128 2 117 32 113 0 --
(25-180) (103-220) - (36-245) --
Canyon Cr. 0100 139 0 -- 0 -- 0o -- 0 --
(126-155) - - - -
Clark Cr. 100 157 0 - 0 - 0 -- 0 --
(43-252) -- -- -- --
Coal Cr. 87 127 0 -- 13 109 0 -- 0 -
(100-148) -- .- -- --
Copper Cr. 39 110 20 131 3 150 38 149 0 --
(81-245) (50-235) (110-226) (42-323) --
Cougar Gulch 48 117 22 71 24 102 6_ 88 0 --
(28-216) (32-108) (85-142) (68-94) --
Eagle Cr. 73 145 0 -- 0 -- 27 181 0 --
(105-185) -- -- (131-250) --
W. Fk. Eagle Cr. 77 121 0 -- 0 - 23 134 0 --
(32-234) -- -- (79-255) --
E. Fk. Eagle Cr. 33 150 0 - 0 - 67 144 0 -
(92-209) -- -- (105-205) --
Evans Cr. 98 124 0 -- 1 167 1 212 0 --
(35-363) - - - -
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Appendix J, continued.

Cutthroat Rainbow Hybrid Brook Bull
trout trout RBT-CTT trout trout
Stream 2 xTL 2 xTL 2 xTL 2 xTL Z xTL
Coeur d’Alene River (cont.)
Fortier Cr. 66 109 0 -- 0 -- 34 84 0 -
(40-214) -- -- (53-176) --
Fourth of July Cr. 81 134 0 -- 0 -- 19 81 0 --
(37-227) -- -- (48-176) --
French Gulch 97 102 1 -- 1 - 1 -- 0 -
(35-245) -- - -- --
Graham Cr. 17 151 18 140 4 122 57 155 3 194
(81-230) (76-267) (82-160) (43-300) (174-211)
Grizzly Cr. 73 130 21 125 4 106 1 150 0 --
(44-237) (95-233) (95-117) -- --
Hecla Channel 74 150 20 223 4 111 2 120 0 -
(35-281) (90-295) (89-270) (64-258) -~
Hunt Gul¢h =~ - 91 91 0 -- o -- 9 147 0  --
(46-345) -- -- (120-162) --
Latour Cr. 70 121 0 -- 0 -- 30 103 0 --
(59-213) -- -- (62-189) --
Little Teepee Cr. 0 -- 0 -- 0 -- 100 137 0 --
-- -- -- (115-187) -
Lost Cr. (includes 58 144 10 115 20 124 11 156 0 --
E. Fk. Lost Cr. (69-254) (49-254) (78-231) (96-250) -~
& Hat Cr.)
E. Fk. Pine Cr. 57 148 0 - 0 - 43 144 0 --
(112-183) -- -- (122-183) --
Trapper Cr. 23 133 0 -- 0 -- 7 69 0 --
(95-159) - -- - --
Robinson Cr. 100 107 0 -- 0 -- 0 - 0 -
(41-231) -- -- -- --
Rose Cr. 100 110 0 -- 0 -- 0 -- 0 --
(43-195) -- - -- --
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Appendix J, continued.

Cutthroat Rainbow Hybrid Brook Bull
trout trout RBT-CTT trout trout
Stream 2 xTL 2 xTL Z xTL 2 xTL Z xTL
Coeur d'Alene River (cont.)
Scott Cr. 77 88 15 115 8 139 0 -- 0 --
(30-152) (93-136) - - -
Skeel Gulch 100 172 0 -- 0 -- 0 -- 0 --
(45-395) -- -- -- --
Steamboat Cr. 60 123 14 125 26 123 0 -~ 0 --
(35-245) (115-135) (105-185) -- -
Thompson Cr. 81 87 0 -- 0 -- 19 128 0 --
- (34-227) -- -- (60-227) -
Willow Cr. 100 120 0 -- 0 -- 0 -- 0 -
(41-239) -- -- - --
St. Joe River
.Benewah Cr. - 72 104 0 - 1 124 27 123 0 -
' (35-205) -- "(116-132) (45-285) --
Bond Cr. 70 135 0 -- 0 -—- 30 182 0 --
(68-249) -- -- (70-300) --
Cherry Cr. 99 97 0 - 1 - 0 -- 0 -
(31-212) -- - - -
Falls Cr. 61 122 0 - 0 -- 39 135 0 --
(43-225) -- - (68-251) --
Hugus Cr. 46 112 0 -- 0 - 54 128 0 -
(56-194) - -- (62-205) --
Mica Cr. 30 164 0 -- 6 181 63 143 <1l 245
(43-307) -- (133-282) (38-368) -
Moose Cr. 61 106 0 -- 0 -- 39 122 0 --
(31-191) - -- (43-174) -
Reeds Gulch 0 -- 0 - 0 - 100 161 0 -
-- -- -- (41-293) --
Rochat Cr. 14 152 0 -- 0 -- 86 120 0 --
(38-253) -- -- (45-250) --
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Appendi x J, conti nued.

Cutt hr oat Rai nbow Hybri d Br ook Bul |
trout trout RBT-CTT trout trout
Strean % xTL % xTL % xTL % xTL % XL
St. Joe River (cont.)

Street Cr. 25 135 0 - - 1 150 74 124 0 --
(56-228) - - (124-176) (43-264) - -
Thomas Cr. 71 110 0 - - 0 - - 28 138 1 197
(34-214) - - -- (59-249) - -
Trout Cr. 76 120 1 120 7 147 15 163 1 272
(55-385) -- (98-238) (66-255) --
St. Maries River
Al der Cr. 71 120 0 - - 0 - - 29 169 0 --
(52-372) - - - - (69-310) - -
Beaver Cr. 41 99 0 - - 0 - - 59 103 0 --
(35-230) - - -- (35-248) - -
Blair Cr. 100 122 0 -- 0 - - 0 - - 0 - -
(90-156) - - -- -- - -
Carlin Cr. 100 110 0 -- 0 - - 0 - - 0 --
(62-153) - - - - -- - -
Car penter Cr. 46 156 0 -- 0 -- 54 190 0 --
(36-268) - - - - (114-280) - -
Cats Spur Cr. 96 113 0 -- 0 - - 4 121 0 --
(39-212) - - -- (73-169) --
Kitten Cr. 100 104 0 -- 0 - - 0 - - 0 --
(71-149) - - - - -- - -
Childs Cr. 100 149 0 -- 0 - - 0 - - 0 --
(83-246) - - - - - - - -
Crystal Cr. 6 161 0 - - 0 - - 94 118 0 --
(51-217) -- -- (41-323) - -
Flat Cr. 98 84 0 -- 0 - - 2 41 0 --
(33-175) -- - - - - - -
Merry Cr. 100 122 0 -- 0 - - 0 - - 0 --
(34-215) -- - - - - - -
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Appendix J, continued.

Cutthroat Rainbow Hybrid Brook Bull

trout trout RBT-CTT trout trout

Stream z xTL 72 xTL 2 xTL 2 xTL 2 xTL

St. Maries River (cont.)

W. Fk. Merry Cr. 100 136 0 -- 0 - 0 - 0 --
(72-236) - - - -

Mann Cr. 100 119 0 -- 0 -- 0 - 0 -
(81-179) -- - - -

Olson Cr. 44 180 11 194 0 - 44 145 0 --
(106-266) (177-211) - (58-226) --

Renfro Cr.2 80 118. 3 267 0 -- 11 110 0 --
(36-264) (254-280) -- (53-162) --

Davis Cr. 19 110 0 -- 0 -- 81 121 0 --
(56-157) -- -- (46-250) --

Santa Cr. 100 135 0 -- 0 -- 0 -- 0 -
(114-231) -- -- - -

Charlie Cr. 41 130 0 -- 0 -- 59 126 0 --
(62-122) -- -- (58-195) -

Hume Cr. 100 116 0 -- 0 -- 0 -- 0 --
(44-174) -- -- - --

Sheep Cr. 150 177 0 -- 0 -—- 0 -- 0 --
(143-205) -- -- -- --

Soldier Cr. 100 65 0 - 0 - 0 -- 0 -
(35-145) -- - - -

Thorn Cr. 26 130 0 -- 2 145 2 200 0 --
(50-215) -- -- - _—

Canyon Cr. 100 130 0 -- 0 -— 0 -- 0 --
(38-203) - -- - -

8Mountain whitefish comprised 6% of

RSRRERRAH
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Appendix K.

Coeur d'Alene, St. Joe, and St. Maries rivers, 1984 through 1987.

Electrofishing effort (s) and salmonid catch composition (nhumbers) for tributaries to the

Transect water Number of trout
Tocation tem p Time Hybrid
Stream Site (T,RiSec.) Date (o (s) cutthroat Rainbow RBT-CTT Brook Bull
Coeur d'Alene
River
1 49N, 2E,27,28,29 07-22-85 14.0 538 18 3 0 19 0
Bear Cr.
Blue lake cCr. 1 48N, 3w, 14 07-09-85 15.0 399 3 0 0 48 0
Cottonwood Cr. 1 48N,3w,12 06-20-85 12.0 837 45 0 0 0 0
Brown Cr. 1 50N, 3E, 23 08-06-85 11.0 190 3 9 4 0 1
2 50N, 3E,Swl/4,11 08-06-85 9.0 341 6 1 8 1 0
Bumblebee Cr. 2 50N, 1E, 25,36 07-23-85 14.5 1252 35 8 1 21 0
Canyon Cr. 1 50N, 1E,7 08-14-84 12.0 3 0 0 0 0
Clark cr. 1 48N,2w,27 08-02-84 16.5 1205 60 0 0 0 0
Coal cr. 1 50N, 3E, 30 08-02-85 16.5 180 1 0 .0 0
Copper Cr. 50N, 1E,SE1/4,30  (7-24-85 18.0 291 12 17 0 11 0
Cougar Gulch 1 50N,2E,34  07-19-85 14.5 500 12 6 12 2 0
Eagle Cr. 1 50N, 4E, 26 08-12-85 12.0 1000 8 0 0 3 0
wW. Fk. Eagle Ccr. 1 50N, 4E,13 08-12-85 12.0 890 37 0 0 7 0
2 50N, 5E,SW1/4,7  08-15-85 10.0 550 9 0 0 9 0
3 50N, 5E,Swl/4,4 08-15-85 10.0 144 7 0 0 0 0
E. Fk. Eagle Cr. 50N,5E,19  (8-12-85 12.0 397 8 0 0 3 0
50N, 5E,SE1/4,16 08-15-85 12.5 259 2 0 0 17 0
Evans Cr. 1 47N,2w,3  (07-10-85 15.0 654 23 0 1 1 0
2 47N, 2w, 11 07-10-85 15.0 660 29 0 0 0
Fortier Cr. 1 48N,2W,3  08-22-85 12.0 480 86 0 0 44 0
Fourth of July cr. 1 49N, 1w,22,27 07-11-85 10.0 688 39 0 0 9 0
French Gulch 1 48N,1E,SE1/4,1 07-18-85 16.0 317 36 0 0 0 0
Graham Cr. 1 50N, 3E, 33 07-31-85 11.0 800 11 10 3 46 2
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Appendix K, continued.

Transect water Number of trout
Tocation tomp  Time Hybrid
Stream Site (T,R,Sec.) Date (O (s) cCutthroat Rainbow RBT-CTT Brook Bull
Coeur d'Alene River (cont.)
Grizzly Cr. 1 50N, 3E, 22 08-06-85 11.0 496 29 6 1 0 0
Hecla cChannel 1a 48N, 5E, 35,36 08-29-84 9.5 -- 335 88 17 11 0
Hunt Gulch 1 49N, 1E, 35 04-15-85 12.0 -- 32 0 0 3 0
Latour Cr. 1 48N, 1E,5 09-05-84 18.0 -- 31 0 0 9 0
2 48N,1w,14  09-06-84  12.0 -~ 44 0 0 30 0
3 48N,1w,23  09-05-84  14.0 -- 20 0 0 1 0
4 47N,1w,3  09-05-84  11.0 -- 1 0 0 0 0
Little Teepee Cr. 1 49N, 1E,4 08-09-84 12.0 159 0 0 0 6 0
Lost Cr. 1 50N, 4E, 4,9 08-20-85 10.5 595 0 5 1 0 0
2 51N, 4E,NE1/4,34 07-25-85 11.0 636 27 1 0 5 0
3 5IN,4E,NW1/4,26 07-26-85 10.0 820 64 0 0 19 0
E. Fk. Lost Cr. 1 50N, 4E, 3 07-24-85 10.5 656 10 7 20 1 0
Hat Cr. 1 5IN,4E,34  07-24-85  10.5 300 14 0 3 0 0
E. Fk. Pine Cr. 1 48N, 2E, 34 09-04-84 14.5 - 0 0 0 6 0
2 47N, 2E,2 09-04-84 11.5 - 8 0 0 0 0
Trapper Cr. 1 48N, 2E,33 09-04-84 13.0 -- 14 0 0 1 0
Robinson Cr. 1 48N, 2W,Nw1/4,25 08-06-84 10.0 405 97 0 0 0 0
Rose Cr. 1 49N, 1w,Nw1l/4,32 07-15-85 16.0 483 30 0 0 0 0
Scott Cr. 1 50N, 2E,SW1/4,24 08-07-85 10.0 359 10 2 1 0 0
Skeel Gulch 1 48N,1E,SE1/4,4 08-13-85 12.0 358 20 0 0 0
Steamboat Cr. 1 50N, 2E,Nwl/4,11 08-05-85 10.0 300 3 4 9 0 0
w Fk Steamboat Cr. 1 50N, 2E,NE1/4,4 08-05-85 10.5 1000 6 2 2 0 0
E Fk Steamboat cr. 1 5IN,2E,Nwl/4, 34  08-05-85  10.0 800 10 0 0 0 0
Thompson Cr. 1 48N, 3w, 15 07-09-85 17.0 459 35 0 0 5 0
willow cr. 1 47N,2w,SE1/4,4  07-10-85  20.0 343 26 0 0 0 0
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Appendix K, continued.

Number of trout

Transect water
Tocation temp Time Hybrid
Stream Site (T,R,Sec.) Date o) (s) Cutthroat Rainbow RBT-CTT Brook Bull
St. Joe River
Benewah Cr. 1 46N,3w,14 07-10-86 16.0 3181 17 0 0 0 0
2 46N, 3w,22,23 07-15-86  12.0 1187 15 0 1 0 0
3 46N, 3w, 27 07-14-86 21.0 552 22 0 2 0 0
4 46N, 3w, 27 07-15-86 20.0 951 15 0 0 0 0
5 45N, 3w, 8,18 07-16-86 12.0 468 12 0 0 0 0
6¢ 45N,3w,17,18 07-16-86 11.0 843 67 0 0 0 0
7 45N, 4wW,Nw1/4,24 07-16-86 12.0 1356 18 0 0 0 0
8d 45N,4w,SE1/4,23 07-17-86 10.0 386 4 0 0 21 0
Qe 45N, 4w, 24,25 07-17-86 11.0 475 27 0 0 17 0
10 45N,4wW,NE1/4,26 08-07-86 13.5 2000 48 0 0 28 0
11 45N, 4w,Nwl/4,26 08-07-86 17.0 200 11 0 0 0 0
Bond Cr. 1 46N, 1E,27,28,34 08-20-86  17.0 3325 56 0 0 27 0
Cherry Cr. 1 46N, 2w, 20 07-10-86 13.0 1519 128 0 1 0 0
-Fallscr. 1 46N,1E,23 09-18-86 .0 257 18 0 0 A6 0
2 46N, 1E,2 09-18-86 .0 401 56 0 0 31 0
Hugus Cr. 1 45N, 2E, 6 09-18-86  10.0 881 29 0 0 34 0
Mica Cr. 1 45N, 3E,Nwl/4,7 07-31-86  12.0 3333 34 0 15 1 1
2 45N, 2E,33 08-06-86 20.0 2061 40 0 0 155 0
Moose Cr. 1 45N, 2E,4,9 08-13-86 10.0 721 46 0 0 29 0
Reeds Gulch 1 46N, 1E,NE1/4,19 -08-06-86 12.0 100 0 0 0 19 0
Rochat Cr. 1 46N, 1w,15 08-13-87 11.0 830 0 0 0 109 0
2 46N,1w,swl/4,10 08-13-87 11.0 576 21 0 0 24 0
Street Cr. If 46N,1w,5,8 07-30-86 11.0 1992 48 0 2 142 0
Thomas Cr. 1 46N, 2w,12 07-29-86 13.0 1800 67 0 0 27 1
Trout Cr. 1 46N, 2E,29,31 09-17-86  12.0 1710 87 1 8 17 1
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Appendix K, continued.

Transect water Number of trout
Tocation temp Time Hybrid
Stream Site (T,R,Sec.) Date ') (s) Cutthroat Rainbow RBT-CTT Brook Bull
St. Maries River
Alder cr. 1 45N,2w,NE1/4,31,32 08-19-86 16.0 2000 75 0 0 21 0
2 45N, 3w, 35,NE1/4,36 08-18-86 21.0 2703 138 0 0 67 0
Beaver Cr. 1 44N, 1w, 9 07-09-87 14.0 1169 41 0 0 58 0
Blair Cr. 1 43N,1E,25  07-07-87 14.0 425 8 0 0 0 0
carlin cr. 1 45N,2w,19  07-21-86 16.0 1885 50 0 0 0 0
Carpenter Cr. 1 43N,1w,24  08-11-86 20.0 2000 12 0 0 14 0
cat Sspur 1 42N,2E,SE 1/4 19  08-20-87 15.0 772 13 0 0 1 0
2 42N,2E,NE1/4,29  08-20-87 14.5 548 40 0 0 1 0
Kitten Cr. 42N, 2E,SwW1/4,28 08-20-87 10.0 548 9 0 0 0 0
childs cr. 1 43N,1E,15  08-05-87 11.0 1063 19 0 0 0 0
Crystal cr. 1 44N,1w,36  08-13-87 11.5 489 0 0 35 0
2 44N,1E,30  08-13-87 11.5 604 0 0 0 74 0
3 44N, 1w, 20 08-20-87 10.0 773 8 0 0 18 0
Flat cr. 1 45N,2w,36  07-09-87 11.0 1180 45 0 0 1 0
Merry Cr. 1 43N, 2E,Sw1/4,33 07-08-87 15.0 912 22 0 0 0 0
2 43N,2E,14  07-08-87 15.0 449 31 0 0 0 0
w. Fk. Merry cr.1 43N,2E,33  07-08-87 14.0 1185 25 0 0 0 0
2 43N,2E,29  07-08-87 13.0 641 10 0 0 0 0
Mann Cr. 1 43N,2E,NE1/4,23  07-08-87 14.5 274 8 0 0 0 0
olson cr. 1 43N,1E,9  08-05-87 13.0 940 8 2 0 8 0
Renfro Cr. 1 44N,1w,22  08-05-87 18.0 957 37 2 0 0 0
2 44N,1w,NE1/4,13  08-05-87 13.0 374 7 0 0 3 0
3 44N,1E,4,9  08-04-87 15.5 603 3 0 0 4 0
49 44N,1E,18  08-04-87 14.0 250 5 0 0 0 0
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Appendix K, continued.

Transect water Number of trout
Tocation temp Time Hybrid

Stream Site (T,R,Sec.) Date (O (s) cutthroat Rainbow RBT-CTT Brook Bull
St. Maries River (cont.

Davis Cr. 1 44N,1w,12 08-04-87 16.0 500 8 0 0 17 0

2 44N, 1w, 12 08-04-87 16.0 500 3 0 0 31 0

Santa Cr. 1 44N,1w,18 08-12-86 19.0 1000 0 0 0 0 0

2 44N,2w,23,24 08-12-86 19.0 500 3 0 0 0 0

3 44N, 2w, 22 08-12-86 21.0 500 1 0 0 0 0

4 44N, 2w, 32 08-12-86 23.0 1000 0 0 0 0 0

Charlie Cr. 1 44N,2W,SE1/4,33 08-12-86 21.0 900 8 0 0 0 0

2 43N, 2W,Nwl/4,15 08-12-86 16.0 318 3 0 0 16 0

Hume Cr. 1 43N, 2w, 9 08-12-86 13.0 200 5 0 0 0 0

Sheep Cr. 1 44N, 1w, 27 08-05-87 19.0 220 0 0 0 0 0

2 44N,1w,28 08-05-87 16.0 421 16 0 0 0 0

soldier Cr. 1 44N,1wW,5  07-09-87  12.0 379 49 . 0 0 0 0

Thorn Cr. 1 46N, 2w, 36 07-23-86 17.0 1045 37 0 1 1 0

2  45N,1w,NE1/4,16,10 07-22-86 20.0 711 21 0 0 0 0

Canyon Cr. 1 46N,1w, 31,32 07-22-86 14.0 244 18 0 0 0 0

2 45N, 1w, 3 07-22-86 14.0 1715 87 0 0 0 0

aTwelve pools created by manmade, drop-log structures were surveyed.
bSurveyed small triutary called whitetail Draw (below main road).
csurveyed small tributary that we named Producer Creek.

dsurveyed small tributary below the main road.

esurveyed small tributary that flows adjacent to Benewah schoolhouse.
(surveyed above and below intermittent section.

ssurveyed small tributary from mouth upstream.
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| NTRODUCTI ON

An integral conponent of fish population assessnent is sone definition
of the physical parameters of the fishes' environment. To assess the
stream habitat, a cost effective, time efficient, and sinple inventory
survey was needed to neet project objectives. Habitat degradation from
road building, tinber harvest, agricultural practices, stream encroachment,
m ning, and very high natural discharges have occurred in recent years
t hroughout the Coeur d' Alene, St. Joe, and St. Maries river drainages.
Baseline habitat information is needed to provide a relative index from
whi ch managers can readily assess stream potential for responses to
| and-use proposals, instream water uses, proposed changes in regul ations,
and fishery enhancenent. In 1985, the habitat survey nethod used by the
primary land manager in northern ldaho, the U S Forest Service, was
selected to evaluate the fish habitat in our study streans. This nethod was
devel oped by Idaho Panhandl e National Forest personnel over the |ast
seven years and used on several drainages in north Idaho (E. Lider and
R Rainville, U S Forest Service, unpublished data). Their work is a
nodi fication of stream survey nethods descri bed by Duff and Cooper (1978).

Limted habitat surveys have been conducted in the past on tributaries
to the Coeur d' Alene River (Bauer 1975) and the St. Joe and St. Maries
rivers (Ringe et al. 1978).

OBJECTI VES

To evaluate fish habitat and identify factors which nmay limt
production of salnonids in the |ower Coeur d A ene, the lower St. Joe, and
the St. Maries river systens.

RECOMVENDATI ONS

Information contained in this manuscript should be used as a database
to nonitor future stream alterations and to guide habitat inprovenent
efforts where such efforts nmay be nost effective. Priority for habitat
i nprovenents is given to those streams with good potential for increased
trout production, especially mgratory cutthroat trout.

First priority should be to protect streans that currently provide
adequat e habitat and adequate trout production. The followi ng tributaries
in the lower Coeur d Alene River (below the North Fork) produce mgratory
cutthroat trout: French Gulch, Skeel Gulch, Latour Creek, Cougar Gulch,
and Graham Creek. In the lower St. Joe River, they include: Benewah Creek
and tributaries, Cherry, Thonas, Bond, Trout, and M ca creeks. In the
St. Maries River, they include: Al der, Carlin, Thorn, Flat, Soldier,
Merry, Renfro, Cat Spur, and Charlie creeks (refer to Job |, Figures 2, 3,
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and 4). Streans that support good resident trout fisheries and should be
protected are: Cougar Gulch, Latour, Copper, Pine, and G aham creeks in
the Coeur d' Al ene River drainage; Cherry, Street, Falls, Reeds Culch, upper
Trout, and upper Mca creeks in the St. Joe River drainage; and Canyon,
Al der, Beaver, Crystal, upper Sheep, Renfro, Davis, upper Carpenter,
Childs, and Merry creeks in the St. Maries River drainage.

I nstream cover should be enhanced by addition of |large organic matter
in the following streans (listed by priority for each drainage); French
@ul ch, Brown Creek, Cougar @ulch, and Skeel Gulch (Coeur d'Al ene River);
Bond, Trout, Mca, Street, Thonas, and Benewah creeks (St. Joe River); and
Al der, Flat, Soldier, Carlin, Renfro, Thorn, O son, Merry, Charlie, and
John creeks (St. Maries River). Inprovenents are also needed in the Mddle
Fork St. Maries River and nmainstem St. Mries River.

Cattle exclosures on several streans would allow revegetation and
stabilization of the streanmbank, provide increased overhanging cover,
buffer high sunmer tenperatures, and add to the productivity of the
streans. Severely degraded sections in the following streans, listed by
priority, should be fenced from livestock: French Gulch, Evans Creek, Blue
Lake Creek, Skeel Gulch, and WIlow Creek (Coeur d' Al ene River); Benewah
Creek including several tributaries, Bond Creek, Mca Creek, Street Creek,
and Reeds @ilch (St. Joe River); and Renfro, Charlie, dson, Thorn, Canyon,
and John creeks, Mddle Fork, mainstem Wst Fork St. Mries River, and
Merry Creek (St. Maries River).

Enhancenment efforts ainmed specifically at inproving instream and
over hangi ng cover for holding *and rearing fish will consequentially inprove
spawni ng habitat. Renoval of a partial bedrock barrier on Al der Creek and
repl acenent of highway culverts on Coal and Scott creeks should be
considered to inprove mgratory trout passage.

METHCDS

Stream reaches were first identified on US. Geological Survey 7.5
m nute topographic maps, or 15 minute maps when the l|arger scale maps were
not available. A nore refined delineation was done on-site if necessary
when the stream was surveyed. A reach was defined as a section of stream
which had the same potential for biological production and physical
alteration. A stream reach had simlar gradient, valley bottom discharge,
and was at |least 0.4 km |l ong.

Information was recorded on survey maps and standard survey forns
(Appendi x A). Stream reaches, fish mgration barriers, sedinment sources
(slunps, slides, etc.), channel braiding, dry stream channel sections, and
actual segnents surveyed were nmarked on nmaps. The survey form was used to
record the following information: valley bottom type, channel type, stream
order, tenperature, habitat type, gradient, spawning sites, pool creators,
spawning site creators, and cover conponents. All information was |ater
transferred to the US. Forest Service Data General Computer for analysis
and summari zati on.
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Habitat types fell within defined physical characteristics classified
as pool, riffle, run, or pocketwater. Pools were divided into four classes
using depth, cover, and area factors (Class 1 pool = highest quality).
Cover (large organic material, boulders, undercut banks, and overhanging
veget ati on) was nmeasured and expressed as percentages in all habitat types
except riffles. Stream gradi ents were neasured on-site using a
clinometer. Al distance nmeasurements were made in English wunits.
Specific criteria for <classifying streans and habitat types appear in
Appendi x B.

In 1985 and 1986, distances between transects were detern ned
randomly. A random nunber of feet was neasured upstream to each successive
transect, then the entire continuous area of the habitat type that the
transect fell into was neasured. In 1987, a systematic nethod was used to
measure distances to survey transects. Each transect was 25 ft upstream
from the previous transect. Only the first 5 ft of the habitat type was
measur ed.

Water tenperature extremes were neasured at several locations in the
rivers and tributaries. M ninunf maxi mum thernoneters were placed in the
streans in June and renoved in August and Septenber. Summer water
t enperat ures hi gher than 19°C were considered liniting to trout.

RESULTS

Table 1 summarizes habitat conditions for streans that were surveyed
in 1985 through 1987. Percentages of habitat types in each stream reach
are displayed graphically in Appendix C. Myre detailed habitat summaries
are given in Appendix D. The conputer sunmmarized data for habitat
conponents, pool <creators, spawning site creators, and stream cover
percentages. This information is filed but not included in this report.

M ni mum maxi num wat er t enper at ures appear in Appendi x E.
Conductivities for Coeur d Alene River tributaries measured during
el ectrofishing sanpling appear in Appendix F.

DI SCUSSI ON

Habitat evaluations and fish density evaluations were primarily
conducted on identical stream sections. Therefore, we can make inferences
regarding the relationships between habitat quality-quantity and fish
popul ations in the tributaries that were studied.

In the field, we observed a positive relationship between good cover
conponents (particularly large organic material) in pools and high trout
densities throughout all three river systens. The relationship between
cover and fish densities has been observed by several other researchers
(Chapman and Bjornn 1969; Bustard and Narver 1975; Bryant 1983; Doll off
1983; Elliot 1986; Heifetz et al. 1986; Ganblin 1987). When instream cover
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Table 1. Summary of habitat, fisheries quality, and human activity in tributaries to the Coeur d'Alene,
St. Joe, and St. Maries rivers, 1984 through 1987.

Drainage &
stream

Habitat quality

Fisheries

Human activity

St. Joe River

Benewah Cr.2
(lower)
4.4 km

Benewah Cr.2
(middle)

Benewah Cr.2
(upper)

Bond Cr.
(lower)
2.4 km

Bond Cr.
(upper)

Cherry Cr.
(lower)

3.2 km

RIFR8AH

No spawning; moderate
instream cover; cascading/
Targe boulder; high summer
temperatures of long
duration

No spawning; moderate
instream cover; sparse
riparian; meandering pool/

run; high summer temper-
atures of long duration

Spawning gravels abundant;
sedimentation problems;
moderate instream cover;
meandering pool/run; high
summer temperatures

Spawning gravels abundant;
no instream cover; high
summer temperatures of long
duration; straight riffle/
run; no riparian

Good spawning; moderate
instream cover; good
riparian, shading 1/2 of
stream; good riffle/run/
pool complex

Extreme Tower 0.8 km is
slackwater; sedimented,
but good spawning gravels
above slackwater; good
riparian; good instream
cover; good riffle/run/

nool comnlex

Lowest 0.6 km serves as
nursery area for Yoy
Tlargemouth bass; high

cutthroat trout production

in small tributaries;
mainstem serves as
migration corridor only;
nongame fish abundant

Same as lower section

Good cutthroat trout
production; high fry
densities; all brook
trout found in this
'section; cutthroat

trout primarily
migratory

Trout production 1limited
by grazing impacts;
juvenile squawfish and
other nongame species
abundant; migratory
cutthroat trout present

Low trout production
considering long-term
closure; cutthroat
trout production
primarily migratory

warmwater game fish
in slackwater; good
resident cutthroat
trout production;
Timited migratory
cutthroat trout
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Roaded, but is 0.4 km
above stream

Roaded; severe bank
erosion caused by cattle

grazing; impacts caused
by several streamside
residences

Roaded; manmade barrier
16 km from mouth;
grazinQ; impacts caused
by several streamside
residences

Roaded; heavily grazed;
rechanneled

Road network accesses
headwaters of all major
tributaries and follows
Bond Cr. at a distance;
recent logging in head-
waters of mainstem and
tributaries

channelized near mouth;
Tight grazing, stream

fenced from livestock;
roaded



Table 1, continued.

Drainage &
stream Habitat quality Fisheries Human activity
St. Joe River (cont.)
Cherry Cr. b,c Poor spawning; cascading/ Unknown Roaded; severe impacts

(upper)

Falls Cr.b

Hugus Cr.

Mica Cr.
(lower)

10 km

Mica Cr.
(upper)

Moose Cr.b

Reeds Gulch
(Tower)

1.5 km

RIFR8AH

large boulder; conifer
canopy

Bedrock barrier at mouth;

good spawning; good instream
cover; good riparian

Good spawning; good
instream cover; good
riparian; high summer
temperatures

Spawning present, gravels
large; Tow instream cover;
shaded by conifer canopy;
short-term high temperature
Timitations; good pool/
riffle/run complex

Good spawning; moderate

instream cover; Tow
gradient meadow environ-
ment; high proportion
riffles; sedimentation
problem

Summer subterranean flow
for 0.2 km near mouth; high
beaver activity at mouth;
moderate spawning; moderate
instream cover; good
riparian cover

Summer subterranean flow
for 0.8 km just above
highway; instream cover
primarily fontinalis and
undercut bank; excellent
spawning; meadow environ-
ment; patchy riparian

Strictly resident trout;
both cutthroat and brook
trout

Apparently poor trout
production

Diverse trout composition;
Tow numbers of trout;

Timited production of
migratory cutthroat trout

Good cutthroat and brook

trout production;
migratory cutthroat
trout present

Brook trout only at mouth;
cutthroat trout dominate
above subterranean flow;
resident fishery

Dominated by brook trout;
good production

93

from residences along
stream

Roaded; active, heavy
Togging

Roaded; active and
heavy logging throughout
drainage

Lower 10 km unroaded;
several residences at
mouth

Roaded; severe Tivestock

impacts; current heavy
logging

Unroaded; T1ight Tivestock
activity; recent logging

Roaded; past channel-
ization; current and
historic logging; heavy
grazing; several resi-
dences; gravel quarry
reason for channelization



Table 1, continued.

Drainage &
stream

Habitat quality

Eisherijes

Human activity

St. Joe River (cont.)

Reeds Gulchb.c
(upper)

Rochat Cr.
(Tower)
1.5 km

Rochat Cr.b.c
(upper)

Street Cr.b
(lower)
1.5 km

Street Cr.
(upper)

Thomas Cr.

Trout Cr.2
(lower)
1.6 km

ROFR8AH

Good spawning; good instream
cover; good riparian; good
pool/riffle/run complex

Good spawning; moderate
instream cover; good
riparian; dominated by
riffle/run; stream below
dam is created by ground-
water recharge only

Good habitat observed up-
stream from diversion

Good spawning; no riparian;
instream cover primarily
fontinalis; summer

Cursory snorkeling,
observed only cutthroat
trout; probable resident
population

Dominated by brook trout;
good production; cutthroat

trout probably resident
population

Assume good resident cut-

throat trout population;
numerous cutthroat trout

just above diversion; not

sampled

Dominated by brook trout

subterranean flow for 0.4 km
beginning 0.8 km from mouth

Good spawning; good
riparian; moderate instream
cover; good pool/riffle/run

Good spawning; riparian
shades entire stream; high
summer temperatures buffered
by riparian; good instream
cover

Good spawning; low instream
cover; Tow riparian; high
proportion of riffles;
erosion from past high
discharge

Cutthroat trout primarily
resident population; equal

proportions of cutthroat
and brook trout

pominated by cutthroat
trout

Dominated by cutthroat
trout, used by adults
during summer; migratory

cutthroat trout production
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Unroaded

Dewatered 1.5 km above
mouth by concrete dam;
provides water for town of
St. Maries; private road

Unroaded

First 0.8 km roaded;
heavily grazed; historic
logging; (cause for
subterranean flow)

Unroaded; historically
Tlogged

Unroaded; grazing near
mouth, but stream 1is

fenced from livestock;
historic Togging

Roaded; rechanneled;
several residences at
mouth



Table 1,

continued.

Drainage &
stream

Habitat quality

Fisheries

Human activity

St. Joe River (cont.)

Trout Cr.b
(upper)

whittenburg
Drawb.c

St. Maries River

Alder Cr.a
(lower)
5 km

Alder Cr.a
(upper)

Beaver Cr.

ROFR8SAH

Good spawning; completely
shaded by conifer canopy;
meadow environment at
headwaters; good instream
cover

Good spawning; good
riparian; low instream
cover; high proportion of
riffles; partial barrier
at hwy. culvert

Poor spawning; boulders
provide only instream cover;
stream shaded by conifer
canopy; primarily riffle/
run complex; bedrock water-
fall at upper end; navigable
only at high discharge

Good spawning; good instream
cover; good riparian; good
pool/riffle/run complex;
high quality pools; Timiting
high summer temperatures of
short duration; unsurveyed
tributaries appeared to

be important for trout
production

High beaver activity at

mouth hindering fish
passage; good spawning;
moderate instream cover
(primarily overhanging
vegetation); good riparian
shades half of stream; good
pool/riffle/run complex

Dominated by cutthroat
trout; good trout

' . oam

Limited trout production;
migratory cutthroat trout
present (several large
adults observed in pool
below falls during spring)

Good trout production;
primary area for
migratory cutthroat trout
production (several large
adults observed during
summer)

Mouth dominated by nongame
species; equal proportions
of cutthroat and brook
trout; questionable
migratory production
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Unroaded except at head-
waters; historic logging;

Unmaintained road lower

1.5 km; recent logging

Roaded; several residences;
Tight grazing; recent
Togging; North Fork has
been severely impacted

Roaded; limited grazing;
past logging



Table 1, continued.

Drainage &
stream

Habitat quality

Fisheries

Human activity

St. Maries River (cont.)

Blair Cr.b

carlin Cr.2

Carpenter Cr.b

childs cr.b

Crystal cCr.

(lower)
5 km

Flat Cr.2

ROFR8AH

Heavily sedimented; poor
overall habitat quality;

primarily riffle/run
complex

Limited spawning; good
instream cover; good
riparian; heavy beaver
activity in headwaters;
high proportion pocket
water; small manmade dam
near mouth creates barrier
at low discharge

Heavily sedimented; good
instream cover; riparian
primarily brush; heavy
beaver activity; extremely
high water turbidity

Good spawning; good

riparian; good instream
cover

Heavily sedimented; sparse.
brush riparian; moderate
instream cover; good riffle/
run/pool complex, some
meadow environment; partial
barriers at hwy. culvert and
mouth; high beaver activity;
man-related poor water
quality

Limited spawning gravels;
summer flow limitations;
good riparian shading
stream; good instream cover

Low trout densities; only
cutthroat trout observed;
Jow trout production
potential

Migratory cutthroat trout
production; no brook
trout observed

Equal proportions of cut-
throat and brook trout;
primarily resident
population; inventory of
Tower stream prevented by
turbidity

Resident cutthroat trout
population above dam; no
brook trout present

Dominated by brook trout;

no cutthroat trout
observed

Dominated by cutthroat

trout, primarily migratory

population (apparent
efficient use of Timited
spawning gravels)
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Roaded at headwaters;
heavy current logging at
headwaters

Roaded; recent logging

Heavy current and past
emerald mining, with
associated channel-
izations; numerous
residences; heavy recent
Togging in headwaters;
moderate grazing

Roaded; current logging;

permanent concrete dam
0.4 km from mouth

Roaqqd; numerous
small sawmill; current
Togging; Tight grazing

Moderate grazing;
unmaintained road at
mouth; past logging



Table 1, continued.

Drainage &

stream Habitat quality

Fisheries

Human activity

St. Maries River (cont.)
John Cr.b very limited spawning;
cascading, high proportion
of boulders below water-
fall barrier 1 km above
mouth; Tow riparian and
instream cover above
barrier; meadow reach with
Timiting summer temperatures
Merry Cr.a Heavily sedimented; Timited

(Tower) spawning gravels; brush

riparian; moderate instream
cover; high proportion
riffle/run complex; limiting
high summer temperatures
west Fork: similar to

Tower section of mainstem

Merry Cr.z2 Abundant spawning gravels,

(upper) but sedimentation problems;
good instream cover; brush
riparian; good pool/riffle/
run complex; Tlimiting
summer temperatures
Mann Cr.°: heavy-beaver
activity at mouth;
primarily meadow; heavily
sedimented

Heavily sedimented; Timited
spawning; sparse riparian;
meadow; Tow instream cover;
primarily riffle/run complex

Olson Cr.b

(lower)
0.8 km

Olson Cr.c Fair spawning; moderate

(upper) sedimentation; stream
completely shaded by forest
canopy; moderate instream
cover; riffle/run/pocket

water complex-

R105FR8AH

Resident brook trout
and cutthroat trout
populations; low trout
densities

Dominated by cutthroat
trout; migratory cutthroat
trout present

west Fork: Timited

production of cutthroat
trout; dominated by
cutthroat trout

Major production of cut-
throat trout for entire
drainage occurs here;
migratory cutthroat trout
present

Mann Cr,: dominated by
cutthroat trout; 1imited
trout production

Low densities of cutthroat,
rainbow, and brook trout;
no trout production
observed; apparently used
by trout avoiding high
water temperatures in
river

Limited production of
cutthroat and brook trout
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Unmaintained road at
mouth; heavily roaded at
at headwaters; current
and past Tlogging;

heavy grazing

Roaded; heavily logged;
Tight grazing

west Fork: similar to
Tower section of mainstem

Roaded; heavy past and

current logging; Tlight

grazing

Mann Cr.: similar to

upper section of
Merry Cr.

Moderate grazing

Roaded; recent logging



Table 1, continued.

Drainage &
_ stream

Habitat quality

Fisheries

Human activity

St. Maries River (cont.)

Renfro Cr.
(lower)
4 km

Renfro Cr.
(upper)

Santa Cr.

R106FR8AH

Limited spawning; moderate
sedimentation; good instream
cover; sparse brush
riparian; meadow; primarily
run/riffle; trout using
drop-Tlog structures near
mouth just above hwy.

Davis Cr.b:_Tlimited
Sspawning; summer temperature
and flow limitations; low
instream cover; sparse brush
riparian

Good spawning; good
riparian; good instream
cover; good pool/riffle/run
complex; stream completely
shaded by forest canopy
Limited spawning; heavily '
sedimented; poor instream
cover; sparse brush
riparian; primarily meadow
environment dominated by
long pools; severe bank
erosion; summer temperature
Timitation of long duration;
fish barrier at Tow
discharge 3 km from mouth;
high turbidity

charlie cr. (lower 2.4 km):
fair spawning; moderate
sedimentation; sparse
riparian; summer temperature
Timitations; low instream
cover; long meandering pools
with short riffles; moderate
turbidity

Charlie Cr.b (upper): good
spawning; good instream
cover; good brush riparian;
good pool/riffle/run complex

Cutthroat and rainbow
trout present; apparently
used by trout produced
upstream and by trout
avoiding high water
temperatures in river;
migratory cutthroat
trout production

Davis Cr.: primarily
brook trout; possibly
Timited migratory
production of
cutthroat trout

Low densities of cut-
throat and brook trout
(not representative of
the habitat)

Abundance of nongame
fish; possibly serves as
migration corridor for
cutthroat trout; local
residents report large
runs of adult cutthroat
trout in the past

Charlie cr. (Tower):
similar to Santa Creek;
Timited production of
cutthroat trout

Charlie Cr. (upper):
Tow densities of
cutthroat and brook
trout; possible

migratory cutthroat
trout production
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Roaded; impacts by several
residences; moderate
grazing; recent logging;
drop-Tlog structures placed
by property owners

Davis Cr.: similar to
Tower Renfro Creek

Roaded; several residences;
moderate grazing; recent
Tlogging

Severe water quality
problems from numerous
residences along stream
and town of Emida; heavy
grazing; current logging;
operating rock quarry 3 km
from mouth'blamed for fish
kills in mid-1970s and
currently could still pose
upstream migration problems

Charlie cr. (Tower):_heavy
grazing; roaded

Charlie Cr. (upper):
roaded; light grazing;
current logging




Table 1,

continued.

Drainage &
_ stream

Habitat quality.

Eisheries

Human activity

St. Maries River (cont.)

Sheep cr.b
(lower)
3.2 km

Sheep Cr."
(upper)

soldier cr.2,b

Thorn Cr.2

(lower)
2.4 km

Thorn Cr.2
(upper)

Drainage &

RIOFR8AH

No spawning; poor overall
habitat; summer flow and
temperature limitations;
meadow; high turbidity

Fair spawning; good instream
cover; good brush riparian;
good riffle/run/pool complex;
summer flow limitations

Fair spawning (road gravel
apparently used); poor
instream cover; brush
riparian shades most of
stream; primarily riffle/

run complex; Tlimiting summer flows

Limited spawning; moderate
'instream cover; sparse brush
riparian; primarily riffle/
run complex in upper end;
Tower 0.4 km influenced by
slackwater in river; lower
0.4 km impacted by high

No trout; redside shiners

abundant

Resident cutthroat trout
production

Migratory cutthroat trout
population indicated by
abundance of young fish
and absence of fish older
than 1+

Diverse game fish
composition; apparent
nursery area for large-
mouth bass; dominated by
cutthroat trout; migratory
population of cutthroat
trout present

discharge events; summer temperature limitation

Limited spawning; poor
instream cover (primarily
boulders); headwaters with
Targe debris jams; brush
riparian with forest canopy
shading half of stream;
summer temperatures limiting;
abundant runs and pocket water
Canyon Cr.: good spawning;
moderate instream cover;
headwaters primarily

meadow environment; hwy.

culvert at mouth only
navigable at high discharge
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pominated by cutthroat
trout; low trout
densities; migratory and
resident populations

Canyon Cr.: dominated by
cutthroat trout; high
trout densities; primarily

resident populations

Heavy grazing; recent
Togging; water quality
problems related to
residences; roaded

Moderate grazing; recent
Togging; roaded

Roaded; recent Tlogging

Roaded; moderate grazing
(stream fenced); recent
Togging

Roaded; heavy recent
Togging; moderate
grazing

Canyon Cr.: roaded;
past and current
Togging; moderate

grazing in meadow area



Table 1, continued.
Drainage &

stream Habitat quality

Fisheries

Human activity

St. Maries River (cont.)

W. Fk. St. Maries Limited spawning; poor

Rivera.b
(lower)
4.8 km

instream cover; no
riparian; summer temper-
atures limiting; primarily
pool/riffle complex

Cat Spur Cr.2,b: moderate
beaver activity; abundant
spawning gravels; moderate
sediment; moderate instream
cover; meadow environment
in Tower section with
conifer canopy in head-
waters; good pool/riffle/
run complex

W. Fk. St. Maries Moderate spawning and
Riverb instream cover; small pool/
(upper) run complex; forest canopy;
brush riparian

Coeur d'Alene River

Bear Cr. Good spawning; poor instream
cover; sparse riparian; good
pool/riffle/run complex;
passage barrier at mouth at

Tow water

Blue Lake Cr.b
(lower)
3 km

Good spawning gravels; good
pool/riffle/run complex;
sparse riparian; no instream
cover; summer subterranean
flow

ROFR8AH

Dominated by nongame
species; mainstem serves
as migration corridor only
for cutthroat trout

Cat Spur Cr.: dominated
by cutthroat trout; major
production of cutthroat
trout for entire drainage
occurs here; migratory
cutthroat trout present;
local residents report
large runs of adult cut-
throat trout in past years

Dominated by cutthroat
trout; several poten-
tially important tributary
streams

Moderate densities of
cutthroat, brook and
domesticated Kamloops
trout

Abundant brook trout
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Roaded; heavy grazing;
past logging

Cat Spur Cr.: roaded;
moderate grazing; current
and past Togging

Roaded; Tight grazing;
current and past logging

Roaded; heavy mining
activity; old mill Tog
ponds creating barrier

at mouth; private pond
rearing of Kamloops trout;
severe impacts by
residents; channelization;
historic Togging

Roaded; heavily grazed;
private and fenced;
guest ranch operation;
historically Togged;
extends to Forest Service
boundary



stream

Human activity

Blue Lake cr.b:c

Habitat quality Fisheries
Coeur d'Alene River (cont.)
Spawning gravels present, Unknown

but summer subterranean
flow in Tower end 1limits
survival; brush riparian
Cottonwood Cr.: good
spawning; good instream
cover; conifer canopy
shades majority of stream

(upper)

Brown Cr.d Good spawning gravel;
moderate instream cover;
high proportion of riffles;
forest canopy with brush

riparian

Bumblebee Cr.°
(lower)

Low gradient; good spawning;
braided channel; primarily
riffle/run; poor instream
cover; moderate brush
riparian

Bumblebee Cr.b
(upper)

Poor spawning; cascading;
primarily large boulder
instream cover; moderate
riparian; upper and Tower
sections separated by road
culvert forming partial
navigation barrier

Canyon Cr.b Limited spawning; dense
riparian; high gradient
cascading stream

Clark Cr.b.c Poor spawning; Tow instream
(lower) cover; sparse riparian;
surrounded by pasture;
canal network at Tower
1.6 km
Clark cr.b Moderate spawning; brush
(upper) riparian with forest canopy

R109FR109AH

Cottonwood Cr.: cutthroat
trout present; high
density of fry; apparent
migratory population

Diverse trout community;
rainbow, and cutthroat
migratory populations; Tlow
densities of brook and
bull trout

Low densities of cut-
throat, rainbow and brook

trout; primarily resident
populations

Same as lower section

Low densities of cutthroat

trout; resident populations

only

Cutthroat trout present;
primarily resident
population

Cutthroat trout present;
primarily resident

population; reproduction
occurring
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Roaded; past logging

Cottonwood Cr.: roaded;

current logging

Roaded; past logging

Roaded; one campground;
recent logging

Roaded; recent logging

Past logging

Grazing; channelization;
historic Togging; roaded

Roaded; historic logging



Table 1, continued.

Drainage &

_stream

Habitat quality

Fisheries

Human activity

Coeur d'Alene River (cont.)

Coal cr.

Copper Cr.b.d
(lower)

Copper Cr.b.c
(upper)

Cougar Gulcha
(Tower)

Cougar Gulch®

(upper)

Eagle Cr.

Evans Cr.

RIFR8AH

Limited spawning (pockets
of gravel); poor instream
cover; forest canopy;
cascading over large

organics and boulders; low
discharge rock barrier
0.4 km above mouth and
culvert barrier at hwy.

Braided channel; primarily
riffle/run; 1limited
spawning; poor instream
cover; sparse riparian;
possible high temperature
Timitations; possible flow

Timitations; heavy bedload
movement

Forested; steeper gradient
than lower

Good spawning; moderate
instream cover (large
organic matter); sparse
riparian; heavy bedload
movement; good pool/riffle/
run complex

Brush riparian with 1imited
forest canopy; moderate
instream cover; good pool/
riffle/run complex

Previous high discharges
have scoured stream channel;
removing much riparian 1in
areas

Lower 1 km is slackwater
during summer; pasture areas
with moderate overhanging

cover; brush riparian;
upper reach with conifer

canopy

Primarily resident

cutthroat trout
population

Equal composition of
cutthroat, rainbow, and
brook trout; primarily
resident cutthroat trout;
migratory rainbow trout
population

Unknown

High densities rainbow
trout; migratory rainbow
and cutthroat trout
present; Tow densities of
brook trout

Low densities of cutthroat
and rainbow trout;
migratory populations
present

Low densities of cutthroat
and brook trout

Migratory cutthroat trout
production; used as brood-
stock source by IDFG in

1970s; brook trout
present
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Historic logging; trailed

Roaded; current, past, and
historic Togging

Roaded; past and
current logging

Past and current Tlogging;
Tight grazing; trailed

Roaded; current and past
logging

Roaded; current and past
logging; current and past
mining

Roaded; several residences;
future subdivision planned;
heavy grazing/feed lot next

to stream; past and current
logging



Table 1, continued.

Drainage &
_ stream

Fichariac

Habitat quality

Human activity

Coeur d'Alene River (cont.)

Fortier Cr.

Fourth of July cr.

French Gulcha

Gimlet Cr.

Graham Cr.

Grizzly Cr.

Hecla Channel

R111FR111AH

Lower 0.5 km in slack-
water during summer; poor
cover; good pool quantity;
overall fair quality

Poor instream and riparian
cover due to freeway
construction; concrete
flume at mouth creates
passage barrier; Tower
pasture reach with some
overhanging cover

Some good instream cover
in pools; heavy brush
riparian in upper 2 km;
organic input high from
animal and human waste

very small; extremely
brushy

Lower reach dominated by
broad riffles; root wads
provide pools and instream
cover; brushy riparian;
upper reach not surveyed

Late summer flow limita-
tion in Tower 0.5 km;

good overhanging cover and
good pool/run complex for
next 2 km; headwaters are
high gradient with

riffles dominant

Rechanneled to route

S. Fk. Coeur d'Alene R.

around settling ponds;
numerous habitat

structures

Moderate densities of
cutthroat trout; brook
trout present

Low densities of cut-

throat and brook trout;
commonly fished because
of proximity to freeway

Migratory cutthroat
trout production;
important spawning
stream; rainbow, hybrid,
and brook trout present

Rainbow and brook trout
observed; no fishery

Cutthroat, rainbow,
hybrid, brook, and bull
trout present; supports
active fishery on
resident fish

Cutthroat, rainbow, and
brook trout present

Abundant cutthroat,

hybrid, rainbow, and

brook trout; kokanee and

chinook salmon present

103

Partially roaded; past and
present logging; grazing;
residences

Freeway encroached severely
on natural channel; concrete
pools; several residences

Roaded; heavily impacted
by residences (sewage and
trash); livestock use;

past logging

Past logging;eone land
owner near mouth; rest is
public Tand

Residence near mouth, rest
is public land; past
Tlogging; old logging road

built in stream channel

Past and recent Tlogging

Completely reconstucted

stream reach; impacted by
current mining



Table 1, continued.
Drainage &
stream

Habitat quality

Fisheries

Human activity

coeur d'Alene River (cont.)

Hunt Gulch

Latour Cr.

(lower)
13 km

Latour Cr.
(upper)

Little Teepee Cr.b

Lost Cr. (including
E. Fk. tost cCr.
and Hat Cr.

E. Fk. Pine Cr.
(including
Trapper Cr.)

Robinson Cr.

Rose Cr.

R112FR112AH

Vvery poor, very small
stream

No riparian cover; low
gradient; run/riffle
complex; very few pools;
poor overall habitat

High gradient; brush and
forest canopy

very small, very dense
vegetation

Good overall habitat
quality; high gradient;
channel constructed in
Tower 2 km; moderate brush
riparian; instream cover
primarily boulders

Poor overhanging cover;
primarily cobble substrate;
Tow quality pools; no
riparian

Poor overall habitat in

Tlower reach; upper reach
with moderate brush
riparian; conifer canopy;
pool/riffle ratio 1:2

Intermittent in late summer;
Tower reach affected by Lake
Coeur d'Alene water level;
swampy
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One migratory cutthroat
trout found; cutthroat
and brook trout present;
bulTlhead trapped below
farm pond

Cutthroat and brook trout

present; supports a
fishery; migratory
cutthroat trout present

Cutthroat and brook trout
present; migratory
cutthroat trout present

Brook trout present

Low densities of
cutthroat, rainbow,
hybrid, and brook trout

Cutthroat and brook
trout provide limited
fishery

Resident cutthroat

trout found throughout
drainage; Tittle
fishery value

Resident cutthroat
trout present; limited
fishery

Several residences;
Tivestock grazing;
rechanneled by freeway
construction

Roaded; severely
rechanneled; past and
recent logging; past
sawmill operation

Roaded; past and recent
logging

Road at mouth and at
headwater

Roaded in lower end only

Roaded; rechanneled
because of 100-year
flood; past and current
mining; past logging

Partially roaded;

rechanneled in Tower
reach; farming, pasture
in Tower reach; past and
recent logging

Partially roaded; agri-
culture in lower reach;
past and recent logging



Table 1, continued.
Drainage &

stream Habitat quality

Fisheries

Human activity

Ccoeur d'Alene River (cont.)

High gradient; riffles
dominate; scarce pools
provide good habitat

Scott Cr.

Skeel Gulcha Good overhanging and
riparian cover and thermal
protection; forested in

upper reach

Steamboat Cr.
(including
E. Fk. and w. Fk.)

High gradient (increased by
road); poor pool/riffle
ratio; shaded by forest
canopy; habitat severely
degraded

Limiting Tate summer flows
and temperatures; moderate
riparian cover

Thompson Cr.
(including w. Fk.)

willow Cr. Low gradient; poor over-
hanging; or instream cover;
no riparian; lower reach
influenced by Lake Coeur

d'Alene water level

Cutthroat and rainbow
trout present; provides
Timited fishery

Very good production
of migratory cutthroat
trout

Low densities of
cutthroat, rainbow,
hybrids, and brook
trout

Low densities of cut-
throat and brook trout;
poor fishery potential

Some migratory cut-
throat trout present

Lower 2 km roaded; road
encroachment on stream
channel; culvert at river
road is fish barrier;
natural fish barrier at Tow
flow 1 km from mouth; past
Togging

Roaded; Tower end
rechanneled and concrete
flume constructed by
Tandowner; agriculture
in Tower 2 km

Roaded; several primitive
campsites; past, recent,
and current Togging

Roaded; ranching; past
and recent Togging

Severe impacts from
Tivestock grazing and
farming; past logging

avery important migratory cutthroat trout production.

bHabitat not surveyed.
¢Fish populations not inventoried.

dvery important migratory rainbow trout production.

R113FR113AH
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is abundant, salnonid territories decrease, as do aggressive interactions,
allowing fish densities to increase. Food availability also increases.
Unfortunately, habitat and population relationships were masked in the
data. In general, instream cover was sporadic, and when averaged over an
entire surveyed reach, appeared |ess associated with fish densities.
El apsed tinme between snorkeling and habitat surveys varied from the sane
day to 6 weeks; tinme enough for changes (water |level, tenperature) to occur
in small streans.

Tributaries that have good quality habitat and support adequate
production of trout should be protected. O priority are streanms that
support mgratory cutthroat trout populations. Such tributaries to the
| omer Coeur d' Alene River are French @ulch, Skeel Gulch, Latour Creek,
Cougar Gulch, and Graham Creek. Tributaries to the lower St. Joe River
that need protection for migratory stocks are upper Benewah Creek and
tributaries, |lower Cherry Creek, Thomas, Bond, Trout, and Mca creeks.
Alder, Carlin, Flat, Soldier, Merry, Renfro, Charlie, Cat Spur creeks, and
tributaries to Santa Creek in the St. Maries River drainage need
protection. Streans that support resident populations of either or both
cutthroat and brook trout should also be protected. Such streans are:
Cougar @ulch, Latour, Pine, Copper, and Graham creeks in the Coeur d'Al ene
Ri ver drainage; Cherry, Street, Falls, Reeds @ulch, upper Trout, and upper
Mca creeks in the St. Joe R ver drainage; and Canyon, Alder, Beaver,
Crystal, upper Sheep, Renfro, Davis, upper Carpenter, and Merry creeks in
the St. Mries River drainage.

Lower French @ulch (Coeur d" Alene River), Benewah Creek (St. Joe
River), and Thorn Creek (St. Maries' R ver) are exanples of inportant
cutthroat trout spawning streans that have poor holding and rearing
habitat. Very productive tributaries to Benewah and Thorn creeks nay | ead
to bias of production estimates fromthe main streans.

The lack of cover wthin pools nmay be the nobst inportant factor
limting trout production in the three river systens. Until recently,
standard | ogging practices included renpving all 1ogging debris from stream
channels, a practice which has been shown to be adetrinment rather than
enhancenment to fish populations (Marzolf 1978, Bryant 1983; Elliot 1986).
Now sone proportion of woody debris renmins, serving as instream cover for
trout. Streans |logged prior to this change in managenent are depauperate
in instream cover. Optinum levels of large organic matter in salnonid
streans have not been specifically determined (Bisson et al. 1987), however
more is generally better, provided fish passage is maintained (Sedell et
al . 1985). Cunjak and Power (1987) dempnstrated that instream cover was
used by brook and brown trout nore than overhanging cover in an ice-free
stream during winter, and instream cover was a higher criterion for winter
habitat selection than stream depth. Sixty-nine percent of the stream
reaches we surveyed had less than 10% large organic matter as a cover
conponent. Enhancement of large organic natter should provide increases in
rearing habitat and food production and allow higher trout densities as a
result of smaller territories. French and Skeel gulches in the Coeur
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d' Alene River drainage; |ower Bond, |ower Trout, upper Mica, | ower Street,
| ower Thomas, and m ddle-upper Benewah creeks in the St. Joe River
drai nage; and m ddle-upper Alder, lower Flat, Ilower-mddle Soldier,
| ower-mddle Carlin, middle-upper Renfro, Ilower O son, |ower-mddle
Charlie, mddle-upper John, and Thorn creeks in the St. Maries River
dr ai nage would benefit from increased instream cover of I|arge organic
matter (all streams have been listed by priority of needs and expected
benefits to trout popul ations from enhancenent efforts).

Over hangi ng vegetation not only provides good cover for fish but also
buffers stream tenperatures, provides bank stability and habitat for insect
production, and promptes allochthonous nutrient input to the stream
(Vannote et al. 1980; Beschta et al. 1987). Hunt (1969) observed a 40%
increase in standing crop of brook trout in a Wsconsin stream follow ng
habi tat enhancenment which involved, in part, increasing overhanging bank
cover by 416% and decreasing surface area by 50%

Because of the strong positive relationship between heavy I|ivestock

use and degraded streanbanks, we reconmend |ivestock exclosures be
constructed on the following streans, listed by priority for each
drai nage: lower French Gulch on the Coeur d Alene River; upper-mddle
Benewah Creek including sonme tributaries, |ower Bond, upper Mca, |ower
Street creeks, and |lower Reeds Qulch on the St. Joe R ver; and |ower-mddle
Renfro, lower Charlie, lower O son, |ower Thorn, upper Canyon, and

upper-mddl e John creeks in the St. Miries River drainage. The Mddle Fork
St. Maries River above Merry Creek and the St. Maries River between Merry
Creek and Mashburn would also benefit from cattle exclosures. Habitat in
Beaver Creek, West Fork St. Maries River, and lower-nmiddl eMrry Creek also
suffer from livestock grazing, but have |less potential for increased trout
producti on.

Removal of +the partial bedrock barrier on Alder Creek should be
considered. This barrier was altered in 1965 by the Departnent to aid
upstream mgration. Currently, many adult cutthroat trout congregate bel ow
the barrier until adequate discharge allows passage upstream Evidence of
activity (i.e., fishing tackle, garbage) was found there out of season and
conservation officers have cited people fishing there illegally (Bill
Carter, Ildaho Departnment of Fish and Game, personal communication). W
believe illegal harvest of these trout could be inpacting the run.

Current garnet mning operations in Carpenter Creek, tributary to
St. Maries River, cause continuous sedinentation problens.

For the nmost part, tributaries to the three rivers, wthin our
surveyed area, not evaluated for fish populations or habitat were deened
uni nportant for fish production. Exceptions were Big and Bear Pete creeks
in the St. Joe River drainage and Enerald Creek in the St. Maries River
dr ai nage.

Several tributaries were surveyed during late sumer and no spawning
sites were identified, yet earlier electrofishing sanples indicated that
reproduction of trout occurred. Spawning gravel that was exposed at |ow
flows was not included in the survey. Lukens (1978) found tributaries to
Wbl f Lodge Creek that completely dried up in sunmer, yet were productive
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spawni ng streams in the spring. Cutthroat trout fry would mgrate
downstream to larger waters shortly after enmerging from the gravel. Small
streans that are wused by cutthroat trout for spawing nay often be
overl ooked as uni nportant because of their appearance during |ate sunmer.
We accounted for known bias from the habitat surveys regarding spawning
habit at when we noted spawning gravel quality in Table 1

Woody debris and streanside vegetation contribute to channel
stability, trapping of sedi nent, and conplex hydraulic patterns.
Consequently, diverse habitats, including spawning habitat, are forned in a
stream (Everest et al. 1987). Spawning habitat should indirectly increase
in response to other habitat enhancenent in the aforenentioned streans.

We found a trend of higher rainbow trout to cutthroat trout densities
in streams with higher percentages of riffles over pools and with stream
gradi ents exceeding 3% Brook trout have becone the donminant species in many
streams with | ow gradient (<lZ) and warmer water tenperatures (218°C)
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Appendix A.

Standard survey form used to record habitat data.
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Appendi x B. Qutline of stream habitat survey procedures
STREAM SURVEY | NSTRUCTI ONS

June 1987
The primary objectives in performng stream surveys are:
To identify existing stream habitat conditions: suitabilities,
limting factors, sensitivities;
To determ ne managenent . needs: i nprovenent projects, riparian

treatnents;

To assess the positive and negative effects of |and nmanagenent
activities on a streanis carrying capacities.

The information collected should be compiled and interpreted within a riparian
management plan which will provide long term direction (10 years) for the
managenent of the stream and the associated riparian vegetation

A stream survey begins by identifying stream reaches. A reach is a section of
stream with the sanme potential for biological production and physical
alteration. The stream length included in a reach should have a sinmlar
gradient (x 1%, valley bottom and stream order. A reach should be at |east 1/4
mle long. Initially streans should be divided into reaches using a topographic
map but a nore refined division will be possible when the streamis surveyed.

Streans are surveyed by wal ki ng each reach and recordi ng data across 5 foot
wi de transects |located 50 feet apart. For streams wi der than 25 feet, 10 foot
wi de transects may be used at 100 foot intervals. In all cases, at |east 10%
10% of a reach should be surveyed

In addition to the survey forns, a topographic map should also be used to
compile data. A map with a scale of at least 2.64 inches per nile is
recommended. The followi ng information should be noted on the nap:

a) Stream reaches.
b) Trout migration barriers:

Full barrier: FB ' Culvert: C
Partial barrier:---- PB Debris: D
Total barrier: T Beaver: B
High water barrier: H Falls: F
Low water barrier: L Cascade: Ca

c) Debris jams needing treatment:
If not a barrier: D ...
d) - Beaver dams:
If not a barrier: B ...
e) Slides, slumps. and other sediment sources'

R lllll

f) Significant channel braiding:
Brd =---=>
g) Dry lengths of the stream.
h) Specific riparian timber stands which correspond to the stand
designation indicated on the survey form.
i) Segments of the stream actually surveyed if the stream is spot checked.
j) Any other feature which will be useful to locate.
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Appendix B, continued.

FORM 1

Most recent form June 1987 or 06/87

The following is a brief explanation of the itens to be noted on the stream
survey form The itens that are underlined appear as they are noted on the

survey sheet and conputer. The nunber of spaces on the conputer display are
i ndi cat ed.

Sign on to your Data General Conputer

Go to the Infornmati on System Area
Choi ce: # 1. Access

Level : #2 Staff

Drawer Nane: FlI SH
Fol der Nane: HABI TATEVALUATI ON

Command: FI SH MENU Your index key (shift/F2) wll display
the comrands avail able to you.

ALPHA LOCK - Be sure to have your al pha | ock key on so all streamnames are in
capitals - insuring consistency in data entry. THS IS VERY | MPORTANT!

Mai n Menu: #1. Docunmentation Instructions will scroll on the screen. Be
prepared to use your Hold key! To exit
out of the docunentation before it is
conplete Press CTRL C Then CTRL A .

Main Menu: # 2. Add/ Change/ or Del ete Stream Survey Data
The following screen will appear:

Pl ease Select: _
1. Add (new strean)
2. Change/ I nquire (change existing data)
3. Delete Record (del ete one screen of information) Y
= screen will be deleted
N = screen wi Il not be del eted
4. Print Record (not available at this tine)

TO CANCEL QUT: Mist be at the begi nning of screen or the end of a screen. Press
the function key F8. That will back you out one screen at a tine. The second F8
takes you to -Main Menu-. From here you can select #7 (when doing a deflected
access into the SO #9 is exit) to exit out of the Program back to the command
level inlIS CIR/SHFT/F1 takes you off the systemfromthe comrand | evel.

BREAK ESC This is used when you are entering data to a site. If you nake
m st akes (especially on line 1) and wish to start this site over. Press the

BREAK ESC button - you will be pronpted at the bottom of the screen that RECCRD
NOT PROCESSED PRESS CR  Just hit new line and proceed to enter the record
agai n.
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Appendi x B, continued. 1.
D strict # 2spaces
(numeric code)

01 = vall ace 06 =. Sandpoi nt
02 = Avery 07 = Bonners
03 = Fernan 08 Priest Lake
04= St. Maries 09 = Red | ves

Stream #. 3 spaces - Each stream should have its own nunber. The nunber
used should be recorded on the file, formand on a streamindex devel oped
by the district.

Reach #. 2 spaces - Reaches are stream segments with the same gradient
(<2% 2to 4% 5 to 9% >10%, streamorder and channel type.

Site #:. 3 spaces - Designates survey site nunber. (Data Entry: NOTE the
nunber you give the site on the survey. forns in pencil.)

Conputer Note - After hitting New line you are able to F7 down to #13
Habitat Type. Wse this after first site informati on has been entered.

2. Stream Nane: 20 spaces - Please use NF, E for exanple to designate North
Fork or East for consisitancy al so, DO NOT use Oreek as part of nare.

3. Date: 6spaces - Sel f-explanatory

4. Forest #: 2spaces - 04for |daho Panhandl e

5. Elevation Start: 5 spaces - Hevations at the start and end of the reach
WIIl be determned from topography nmaps (nuneric in feet). Atineters will
be used to | ocate features within the reach.

8. Hevation End: 5 spaces - The elevation of the ending point of the stream
reach surveyed (nuneric in feet).

7. Total Reach Distance: 5spaces - (taken off nmap total distance in feet)

Wsing a Planineter, and a 7.5 ninute map, code to enter is 2000.
Using a Planineter on a 1" to the nile map code is 5208

ON MAP - Check nap scale with map wheel
If using a map wheel to determne the distance, use the cal cul ati ons bel ow

If map scale = 1 inch/i mle, Then
Total inches x 5280 ft. = Reach distance in feet 1

If map scale =4inches/| nile, Then
Total inches x 5280 ft. = Reach distance in feet 4

If map scale = 2.64inches/1 nile, Then

Total inches x 5280 ft. = Reach distance in feet
2.64

116



10.

11,

12.

13.

Appendix B, continued.
Valley Bottom: 1 space - Select the appropriate valley bottom type

VALLEY
numeric code: CODE  BOI'TOM DESCRIPTION
1 \/ The valley side slopes restrict the
meander pattern of the stream.
2 \_/ The valley side slopes influence the

meander pattern of the stream.
The valley side slopes rarely influence
the meander pattern of the stream.

3

Channel Type: 2 spaces - Select the appropriate channel type

CHANNEL VALLEY
numeric code: CODE TYPE  GRADIENT BOTTOM
o1 A >5% \/
02 B 2-5% \_/
03 C 1%

Stream Order: 1 space - numeric - 1, 2, 3, or 4. Stream order is based on a
hydrologic system in which all channels (both intermittent and annual) are
considered. Map scales of 2.64 inches/mile (7 1/2 minute) will be the
standard maps used in determining stream order.

Stream Temperature: 2 spaces - numeric in degrees centigrade

Formula: (Degrees F - 32) x 5/9 = Degrees C

Air Temperature: 2 spaces - numeric in degrees centigrade

Habitat Type:. 3 spaces - numeric code

001 = Class 1 pool 005 = Run

002 = Class 2 pool 006 = Pocketwater
003 = Class 3 pool 007 = (lide

004 = Class 4 pool 008 = Riffle

Pools: Pools are bagsins or depréssions in- the channel caused by the scouring
of high flows. Low surface velocities exist. Pools end where the stream

bottom approaches or contacts the water surface (pool tailout) and therefore
may include some glide or run.

Pools should be rated according to their area, depth, and in stream cover.
These three parameters should be evaluated and assigned points based on the
criteria listed on Table #1. The pool class can then be determined from the
sum of these points according to the following scale:

TOTAL POINTS POOL CLASSES
8-9 ..
7
5-6
45

EWN

The total of five points for Class #3 pools must include two points for depth
and two points for cover. The number of each pool class should be recorded
for a length of stream within the segment being surveyed.

Foam and surface turbulence should not be used in rating pool cover, however

if these cover types are significant they could be noted on the field form as
"Cover Other" and identified in the "Remarks" section.
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Appendi x B, continued.

TABLE #1
PARAVETER DESCRI PTI ON PO NTS
AREA The length or width of the pool is 50% 3
| arger than the average stream w dt h.
The length or width of the pool is 2
nearly
The length or width of the pool is 50% 1

smal l er than the average stream w dt h.

DEPTH The deepest part of the pool is greater 3
than three feet deep.

The deepest part of the pool is two to 2
three feet deep.

. The deepest part of the pool is |ess 1
than two feet deep.

COVER >50%  ( Abundant cover) 3
25 - 49% (Partial cover) 2
< 25% (Exposed) 1

Run: Run is a habitat type with amnar flow where the surface of the water
is not disturbed by the surface of the streambottom The depth is generally

deeper than a riffle or pocketwater and the current is nore than in a pool.

Pocketwat er: Pocketwater is a stream segnent with boulders (greater than 1
foot in dianeter) or scattered obstruction throughout what otherw se could be
considered riffle. The obstructions, usually boulders, with eddy currents
create nunerous small pools. At |east 25% of the stream segnent nust be
conmprised of pockets (not including the obstructions) to be considered
pocketwater. Pocketwater is nornally on steeper gradients relative to other
habitat type in the reach.

Qide: dides are run areas wth velocities generally less than 1
foot/second, and a snmooth surface. Water depth is generally less than 2
Epot.Cea-L

Riffle: Riffles are shallow water areas of higher velocities where the
surface of the water is disturbed by the surface of the stream bottom The
gradient is steeper relative to other habitat types in the reach, and the
surface is turbulent (white water areas). Streamdepth is generally |ess
than encountered in a pool or run.

Were 2 or nore habitat types or split channels are encountered at the same
site, information should be collected for each habitat type using a separate
line for each habitat type (see Length, below). Braided channels should be

noted in the Remarks and of the field map.
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Appendix B, continued.
POOL G| DE HUN POCKETWATER RIFFLE
Current: None Low Yes Yes Yes
Depth (relative): Most Low Mod Mod Low Mod Low
Qbstructions: > 25% < 25%
(Boul ders >1 foot)
Gradi ent : Lower Lower Hi gher Hi gher Hi gher
14. Length (nuneric): 3 spaces - length of the transect in feet. This will

15.

16.

usual ly be 5 feet except on streans wider than 25 feet or where nmultiple
habitats are encountered. For streans w der than 25 feet, transects | onger
than 5 feet should be used. A greater distance between transects should
al so be adopted. The di stance and | ength adopted should insure that at |east
10% of the reach is surveyed.

If nore than one habitat type exists across a transect, infornation for each
habitat type should be recorded separately. The |ength used should be based
on the percentage of the channel wi dth occupied by the habitat type.

Percent of the Total

Channel Wdth Lengt h Recorded
20 1
40 2
60 3
80. 4
Wdth (nuneric): 2 spaces - Wdth nmeasurenments should be taken at all

sites in feet. The wetted width and not the physical channel w dth shoul d
be neasured. The width of the watered stream channel (present) channel
shoul d be nmeasured at a 90 degree angle to the stream flow The neasurenents
should be entered on the formaccording to the appropriate stream condition

(pool, riffle, run). Actual w dth neasurenents should be taken for each
habitat type, at least 5 to 10 nmeasured in a reach and the others can be
esti mat ed.

Percent Gadient: 2 spaces - nuneric code, e.g. 01 = 1% 10 = 10%

G adients should be neasured at randomy selected sites along the survey.

From 5 to 10 gradient neasurenents should be made for each reach.
Cinoneter neasurenents should be taken regularly to determne the
overall gradient. Do not enter the gradient if it is over 35%
17 Pool Creator: 2 spaces - nuneric code, The factors causing the pools
recorded above should be indicated. BE SURE TO ENTER A CREATCR FCR A POOL.
01 = Larae oraanic material (loas. root wads) 04 = Beaver dans
02 = Boul ders, bedrock 05= O her
03 = Meanders, bank (note in remarks)
18-22. Cover Conponents (% : 2 spaces - nuneric code as a percent of the stream

area in pools, run, or pocketwater which has cover provided by the cover
types noted. Do not consider cover in riffles. Only logs, undercut banks
and vegetation within 1 1/2 feet of the stream surface woul d be consi dered
as cover.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

Appendix B, continued.

Large Oganic Material (logs, root wads)

Boul ders, bedrock (please note in remarks if bedrock)

Under cut Bank

Over hangi ng Veget ati on Overhangi ng vegetation that acts as cover for fish,
extendi ng over water and within 18" of stream surface.

Qher * Note in type in remarks

EXAMPLE:

00=0%

05 = 5%

50 50%

*98 = 100% not enough space for 100- ALSO conputer reads 99 as end
of data entry for the reach.

Q her Cover-Type: 2 spaces - nuneric code

01
02

Dept h (contact S.Q before establishing new cover type)
Aquati c Vegetation

Spawning Sites Nunber: 2.spaces - total NUMBER (Not Area) of spawning sites
for each habitat where they are found.

01 = 1 spawning site 10
= 10 spawni ng sites

Spawning habitat: The nunber of suitable spawning sites present in the
habitat type. As a generalization, suitable spawning habitat for cutthroat,
bull, rainbow, and brook trout will be considered a mninum area of two
square feet areas consisting of gravels between 0.5 and 3 inches and with
velocities between 0.5 and 3 foot per second. The bed size is a mninmumof 4
feet square and usually located at pool tailouts or along banks. If this
definition is not appropriate for the population using the stream the
exception should be noted on the form and percentage of the stream area in
this exceptional condition should be recorded. (See additional information).
If large continuous gravel beds are encountered each site should be
consi dered 25 feet square

Spawning Site Greator: 2 spaces - nuneric code - structure that forned the
spawni ng site. * BE SURE TO ENTER A CREATCR FCR SPAWNI NG SI TE.

01 = Large organic nateri al 04 = Qadient
02 = Boul ders, bedrock 05 = Braiding
03 = Meanders, bank . 06 = Other (note in

Pool s shoul d not be considered as a spawning site creator. Rather the feature
which is responsible for the pool should be noted.

Percent Fines: 2 spaces - nuneric code - %fines neasured in the spawning site
area; a mninmumof 5 sanpl es/reach shoul d be done. The percentage of 1/4" and
smaller materials in the first 3 to 4 inches of the spawning site should be
esti mat ed.

01 = 1% 10 = 10%  etc.
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Appendix B, continued.
27. Fines-Method: 2 spaces - numeric code - the nmethod used in neasuring fines.

01 = CQcul ar
02 = Box Sieve
03 = Core Sanpl e

The Habsum data base has 3 screens. The third is used to enter energence success

estimates. The colums are set up for species specific estimates and the rows
indicate the nmethod used to derive the estimte.

SCREEN 3
EMERGENCE: CUTTHROAT RAI NBOW BULLTROUT BROOKTROUT KOKANEE OTHER
METHOD 1: 1. 2. 3. 4. 5. 6.
METHOD 2: 7. 8. 9. 10. 11. 12.

Method 1 is based upon Bjornn and Irving's, (1984) relationships using 1/4" fines
and the box sieves.

Met hod 2 is based upon Bjornn and Irving's, (1980) relationships using 0.85 nm
and 9.5 mm box si eves.

Method 6 is based upon Bjornn and Irving's, (1984) relationships using 1/4" fined
fromcore sanple.

Met hod 7 is based upon Bjornn and Irving' s, (1984) relationships using 0.85 mm
and 9.5 mm si eve and core sanpl es.

Met hod 10 row is reserved for the emergence estimte based on the Forest Plan
survival curve (Entry Number 55). Entries 56 - 60 can be used to evaluate
survival levels resulting fromproject alternatives.

Met hods 3, 4, 5, 8, and 9 have not been identified but will be in future.

28 & 29 Renmrks - space available (Enter surveyor's renmarks e.g. sedinent
sources, habitat inprovenment projects, data collected from core sanples
ocul ar, box sieve. Please also note fish species, quantity and sizes.
The features such as debris jans, slides, and channel braiding should be
noted in the remarks section and on the survey map.

Computer -Note CTRL E - will allow you to insert space if needed between
words, on allotted line. CTRL F npves cursor to next word. CTRL B npves
cursor back.

30. CODE: 0 (LEAVE BLANK!) USED TO MARK END OF DATA BASE BY COVPUTER

Any Changes? Opportunity to change incorrect information except for |ine #1.
Enter field nunber, NEWLINE, then the change to be made.

At the end of each streamreach enter another site nunber. From #13 - #27
enter all spaces with 9's to signal conputer end of reach

#28 & 29 enter 99. #30 CODE: 0 (LEAVE BLANK!).
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Appendix B, continued.

STREAM HABI TAT TYPE DEFI NI TI ONS
FOR STREAMS LESS THAN 25 FEET W DE
(Conditions during |ow fl ow peri ods)

RN Run is a habitat type with lamnar flow where the surface of the water is

not disturbed by the surface of the streambottom The depth is generally
deeper than a riffle or pocketwater and the current is nore than ina pool.

POCKETWATER Pocketwater is a streamsegnent with boul ders (greater than 1
foot in dianeter) or scattered obstructions throughout what otherw se coul d be
considered riffle. The obstructions. usually boulders, with eddy currents
create nunerous small pools. At |east 25X of the stream segnent nust be
conprised of pockets (not including the obstructions) to be considered
pocketwat er. Pocketwater is normally on steeper gradients relative to other
habi tat type in the reach.

QIDE Qides are run areas with velocities generally less than 1 foot/second,
and a snmooth surface. Water depth is generally less than 2 foot.

RIFFLE: R ffles are shallow water areas of highervelocities where the surface
of the water is disturbed by the surface of the streambottom The gradient is
steeper relative to other habitat types in the reach, and the surface is
turbulent (white water areas). Streamdepth is generally | ess than' encountered
in a pool or a run.

POOLS: Pool s are basins or depressions in the channel caused by the scouring
of high flows. Low surface velocities exist. Pools end where the stream
bot t om approaches or contacts the water surface (pool tailout).and therefore
may i nclude sonme glide or run.

POOL GLIDE RUN POCKET\WATER Rl EEI E
Current: None Low Yes Yes Yes
Depth (relative): Most Low Mod Mod Low Mbd Low
Qbstructi ons: > 25% < 25%
(Boul ders >1 foot)
Gradi ent : Lower Lower Hi gher H gher H gher
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Appendix C. The proportion of pools, runs, pocketwater, and riffles in
tributaries to the Coeur d'Alene, St. Joe, and St. Maries
rivers, 1985 through 1987.
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Appendix C, continued.
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Appendix C, continued.
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Appendix C, continued.
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Appendix C ’ continued.
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Appendix C, continued.
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Appendix C, continued.
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Appendi‘x C, continued.
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Appendix D. Stream habitat survey summary for tributaries to the Coeur d'Alene, St. Joe, and St. Maries rivers, 1985 through 1987.

Elevation Reach R Surveyed Number
start/end distance Gradient (%) width length Pool class (%) spawning /T

Stream Reach Date (ft) (fo) R/max/min (f) (ft) 1/ 2/ 3/ 4 sites Lom Bldr uUB ov oOther Total
Coeur d'Alene River
Bear Cr. 1 9/12/85  2,235/2,310 18,480 01/02/01 11 570 00/00/18/22 0 16 00 01 07 00 24
Brown Cr. 1 8/29/85 2,315/2,700 9,570 04/06/02 12 1,346 00/02/00/12 8 04 16 00 05 00 25
coal cr. 1 9/04/85  2,290/3,200 8,900 10,/00/00 10 305 00/00/00/23 1 07 04 00 03 00 14
cougar Gulch 1 9/23/85  2,240/2,640 22,176 02/03/02 17 2,110 01/09/12/08 1 10 02 00 05 00 17
E. Fk. Eagle cr. 1 9/09/85  2,640/2,800 11,088 02/02/02 21 640 00/00/00/16 0 00 02 00 01 00 03

2 9/09/85  2,800/3,400 24,288 02/00/00 20 622 00/00,/09/03 1 05 01 00 00 00 06
w. Fk. Eagle cr. 1 9/09/85  2,740/3,270 21,120 02/03/01 16 2,045 00/00/20/05 5 05 02 00 02 00 09
Evans Cr. 1 8/21/85  2,135/2,340 21,120 01/03/01 13 2,881 07/02/06/02 20 05 02 02 07 00 16

2 8/21/85  2,340/2,550 9,380 05/05/05 12 778 04/00/06/00 3 05 13 04 12 00 34

3 8/21/85  2,550/2,760 5,300 07/00,/00 10 236 00/00,/00/22 3 09 04 04 00 01 00
Fortier Cr. 1 8/21/85  2,130/2,165 7,650 01/02/01 9 1,965  14/28/17/11 19 13 01 07 24 01 46
Fourth of July cr. 1 8/19/85  2,137/2,155 13,200 01/01/01- 14 8,499 71/01/00,/00 4 01 00 09 47 00 57

2 8/19/85  2,155/2,256 10, 560 01,/00,/00 14 1,021 01/29/37/00 0 04 01 00 26 00 31
French Gulch 1 9/25/85  2,150/2,260 9,500 01/00,/00 6 641 00/08/30/03 0 01 o0 03 39 00 43

2 9/25/85  2,260/2,360 3,200 02/02/02 7 269 00/00/39/29 0 12 01 02 14 00 29
Graham cCr. 1 9/04/85  2.300/2.430 5,940 02/03/02 14 1.814 03/14/06/05 4 10 04 04 08 00 26
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Appendix D, continued.

Elevation Reach surveyed Number
start/end distance Gradient (%) Wwidth Tength  Pool class (%) spawning Stream cover (%)?
Stream Date (ft) (o) R/max/min (f©) (fo) 1/ 2/ 3/ 4 sites LOM _?_1321 UB ov Other
Coeur d'Alene River (cont.)
Grizzly cr. 8/29/85 2,310/2,530 7,390 04/04/03 16 702 04/15/04/06 11 10 18 03 12 00 43
Lost Cr. 9/04/85 2,470/2,560 7,900 02/02/01 20 1,976 03/02/08/07 11 06 12 00 06 00 24
9/04/85 2,560/2,680 5,940 02/00/00 16 535 00/00/07/05 3 26 00 02 07 00 35
E. Fk. Lost Cr. 9/04/85 2,560/2,780 8,850 04,/08/02 13 990 00/00/11/00 7 14 21 04 19 00 58
Hat Cr. 9/04/85 2,610/2,920 7,590 02/02/01 5 247 00/16/24/02 3 15 00 20 32 00 67
Scott Cr. 9/29/85  2,250/2,520 5,280 02/03/01 7 680 00/00/00/13 6 17 04 o1 26 00 48
Skeel Gulch 8/19/85  2,140/2,400 7,400 01/02/01. 5 897  00/02/00/34 10 07 02 01 15 00 25
Steamboat Cr. 8/08/85 2,250/2,310 7,920 01/02/01 27 4,550 00/06/07 /07 18 01 10 oo 08 00 19
8/26/85 2,310/2,550 18,500 02/03/01 28 7,899 04,/08/07/02 19 04 08 01 07 01 21
E. Fk. Steamboat Cr. 8/26/85 2,550/2,710 6,600 03/03/02. 18 2,526 02/02/00/07 10 11 05 01 15 00 32
w. Fk. Steamboat 8/29/85 2,550/2,760 9,240 03/05/01 16 1,316 00/06,/09/03 10 10 14 01 03 00 28
Cr
Thompson cr. 8/11/85 2,130/2,500 6,070 05/09/02 6 760 00/03/09/09 0 05 03 03 17 00 28
8/11/85 2,500/2,630 4,330 05/05/05 5 270 00/00/11/07 0 09 05 00 08 00 22
W. Fk. Thompson Cr. 8/11/85 2,500/2,635 3,700 02/02/02 3 265 00/15/00/30 0 12 01 06 22 00 41
willow Cr. 8/21/85 2,140/2,460 12,670 02/02/02 6 3,221 18/01/00/05 5 09 0L 05 44 00 59
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Appendix D, continued.

€eT

Elevation Reach R Surveyed Number
start/end distance Gradient (%) width Tength  pool class (A) Sspawning Stream cover (%)2
Stream Reach Date (ft) (fo R/max/min’ (f) (ft) 1/ 2/ 3/ 4 sites LOM B1dr'1 UB OV Other
Tnta

St. Joe River
Benewah Cr. 1 7/09/86 2,128/2,160 3,050 02/02/01 17 701 16/26/05/00 0 13 10 05 03 00 31

2 7/14/86 2,160/2,540 18,277 02/03/02 21 2,851 00/02/05/02 6 00 36 00 00 00 36

3 7/15/86 2,540/2,773 28,431 01/01/01 18 1,834 24/05/21/20 3 06 02 06 11 03 28
Bond Cr. 1 9/11/86 2,130/2,190 10,052 01/01/01 12 1,395 05/06/10/02 8 04 02 04 11 00 21
Cherry Cr. 1 7/01/86 2,138/2,140 1,218 01/01/00 9 503 05/10/58/00 9 07 00 02 18 01 28

2 7/08/86 2,140/2,320 3,046 03/04/02 7 371 06/00/10/08 0 01 15 07 10 00 33
Hugus Cr. 1 9/19/86 2,170/2,250 5,077 02/03/01 6 358 00/07/04/14 5 03 00 07 14 00 24
Mica Cr. 1 8/27/86 2,226/2,555 16,043 01/02/01 25 532 00/00/20/02 2 00 16 00 00 00 16

3 9/19/86 3,020/3,060 4,874 02/02/01 15 1,187 00/00/04/05 0 01 06 5 02 00 14
Rochat Cr. 1 8/13/87 2,135/2,520 11,088 03/04/02 8 150 03/00/00/13 7 07 09 05 03 00 24
Street Cr. 1 7/03/86 2,123/2,300 10,966 02/04/02 11 821 03/13/02/06 10 06 13 04 02 00 25
Thomas cr. 1 7/30/86 2,138/2,340 4,061 01/02/01 7 640 00/05/03/02 0 01 06 09 15 00 31
Trout Cr. 1 9/17/86 2,165/2,495 13,809 01/02/01 23 1,546 00/00/05/19 11 01 08 00 00 00 09
St. Maries River
Alder Cr. 1 8/28/86 2,240/2,665 24,369 03/04/02 14 392 00/00/00/00 4 39 00 00 00 00 39

2 8/28/86 2,665/2,875 14,215 01/01/01 13 715 23/00/00/06 3 14 05 o9 08 00 36
Beaver Cr. 1 8/27/87 2,590/2,680 5,808 02/03/61 7 105 00/05/10/19 1 02 02 03 20 00 27
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Appendix D, continued.

Elevation Reach X surveye Number
start/end distance Gradient (%) width ] . Pool class (%) spawning Ctnnm o ()2
. t .
Stream Reach Date (fo (fv) R/max/min (fr) f:g\ 1/ 2/ 3/ 4 sites LoMm Bldr UB OV Other Total
St. Maries River (cont.)
carlin cr. 1 7/24/86  2,080/2,370 2,234 05/06/04 7 413 00/06/00/00 0 09 19 02 56 00 86
2 7/24/86  2,370/3,360 12,997 07/08/06 6 159  31/09/00/00 0 12 18 10 16 00 56
crystal cr. 1 8/13/87  2,700/3,240 16,896 02/02/02 11 100  05/00/15/10 1 05 00 03 10 00 18
Flat cr. 1 7/09/87  2,530/2,545 792 02/02/02 8 90  00/06/11/28 0 02 02 03 14 00 21
Merry Cr. 2 9/03/87  2,955/3,185 14,800 02/02/01 23 70 07/00/07/00 4 09 03 03 01 00 16
3 9/03/87  3,185/3,420 5,000 04/04/03 12 80  13/06/13/00 13 18 00 02 06 00 26
W. Fk. Merry cr. 1 9/03/87  2,945/2,955 800 03/04/02 14 75 07/07/07/07 0 13 05 00 08 00 26
olson cr. 2 9/04/87  2,800/3,440 14,784 03/03/02 15 70 00/00/00/00 7 01 19 02 02 00 24
Renfro cr. 1 9/04/87  2,630/2,750 7,920 02/03/02 11 60  00/00/00/17 0 02 09 00 10 00 21
3 8/28/87  2,840/3,580 15,840 04/06/03 7 170  00/06/09/15 9 18 00 03 14 00 35
Santa Cr. 1 8/12/86 2,585/2,805 44,880 01/01/01 17 1,340 19/20/29/08 5 01 13 01 05 00 20
charlie cr. 1 8/12/86  2,805/2,900 17,262 00/00/00 19 694  10/14/08/27 9 04 02 03 15 00 24
Thorn cr. 1 7/24/86  2,110/2,160 5,077 01/01/01 15 612  00/00/13/02 0 02 05 01 02 01 11
2 7/24/86  2.160/2.285 3.249 03/05/02 13 528  03/02/00/00 0 03 43 po 02 00 48

akey: LOM = large organic matter
Bldr = boulder
UB = undercut banks
OV = overhanging vegetation
other = explained in Appendix B.
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Appendix E. Minimum and maximum temperatures in the Coeur d'Alene, St. Joe, and St. Maries rivers and
tributaries, 1985 through 1987.

Date Temperature °C
Stream Thermometer Tocation Placed Removed Min/Max
Coeur d'Alene River
Bear Creek Near McCloud Hil1l 08-08-85 09-10-85 6.5/ 9.5
Brown Creek Near mouth 08-08-85 09-10-85 10.0/13.0
Cougar Gulch Near mouth 08-08-85 09-10-85 9.5/15.0
Evans Creek Just above slackwater 08-08-85 09-12-85 8.0/23.0
Fortier Creek Near Tower bridge 08-08-85 09-12-85 9.0/18.0
Fourth of July Creek Near Service Creek 08-08-85 09-10-85 9.5/15.0
French Gulch Near Tower bridge 08-08-85 09-10-85 10.0/19.0
Graham Creek Near bridge 08-08-85  09-09-85 9.0/16.0
Grizzly Creek Near bridge 08-08-85  09-10-85 8.5/19.5
Scott Creek Near mouth 08-08-85 09-10-85 8.0/13.0
skeel Gulch Near bridge 08-08-85 09-10-85 10.0/16.0
Thompson Creek Below confluence 08-08-85 09-11-85 7.0/23.0
willow Creek At powerline 08-08-85 . 09-12-85 11.5/20.5
St. Joe River
St. Joe River Railroad bridge near Falls Creek 06-29-87 10-07-87 6.0/24.0
St. Joe River Shadowy st. Joe (slackwater) 06-29-87 08-31-87 20.0/21.0
St. Joe River 2.0 km upstream from . 06-29-87 08-31-87 17.0/23.5
St. Maries (slackwater)

Benewah Creek Highway bridge 07-01-86  09-30-86 6.0/25.0
Benewah Creek At 4th bridge 07-01-86 09-30-86 7.0/24.5

Producer Creeka At 4th bridge 07-01-86 09-30-86 6.0/16.5
Hugus Creek Near mouth 07-01-86 09-30-86 8.0/22.0
Mica Creek Near mouth 07-01-86 09-30-86 6.0/21.0
Reeds Gulch At highway culvert 07-01-86 09-30-86 8.0/10.5
Street Creek At highway culvert 07-01-86 09-30-86 8.0/21.0
Thomas Creek At highway culvert 07-01-86 09-30-86 6.0/20.0
whittenburg Draw At highway culvert 07-01-86 09-30-86 6.5/18.0
St. Maries River
St. Maries River Near Sportsmen's Access (slackwater) (g-29-87 10-07-87 6.0/24.5
St. Maries River Lotus crossing 07-10-87 09-04-87 12.0/27.0
St. Maries River Mashburn 07-10-87 09-04-87 12.0/28.0
St. Maries River Metropolitan Bridge 07-10-87 09-04-87 8.0/24.5
M.Fk. St. Maries River Just above Merry Creek 07-10-87  09-04-87 8.0/19.0
carlin Creek 2nd bridge 07-01-86  (9-30-86 5.5/18.0
Merry Creek Near mouth 07-10-87 09-04-87 8.0/21.0
Renfro Creek At highway bridge 07-10-87 09-04-87 7.0/24.0
Thorn Creek Just above Canyon Creek 07-01-86 09-30-86 8.0/22.0

canyon Creek At highway culvert 07-01-86 09-30-86 6.0/19.0

aAn unnamed tributary to Benewah Creek that we named Producer Creek.
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Appendi x F.  Conductivities in tributaries to the Coeur d' Al ene River,
1984 and 1985.

Locati on Dat e M cr omhos/ cn? Tenp° C
Bear Cr. 08- 08- 85 42 11
Bl ue Lake Cr. 08-07-84 47 20

08- 08- 85 52 11
Brown Cr. 08-09- 84 102 21
08-07-85 112 11
Bunbl ebee Cr. 08-08- 84 84 21
Canyon Cr. 08-15- 84 21 20
Clark Cr. 08-07-84 47 20
Coal Cr. 08- 16- 84 13 21
08-07-85 17 8
Copper Cr. 08- 15-84 20 20
Cougar @ul ch 08-09- 84 69 21
08-07-85 76 14
E. Fk. Eagle Cr. 08-12-85 35 12
W Fk. Eagle Cr. 08-12-85 40 14
Evans Cr. 08-07- 84 27.5 20
08- 08- 85 117 13
Fortier Cr. 08-07-84 46. 5 20
08- 08- 85 50 12
Fourth of July Cr. 08-12-85 90 10
French Qul ch 09- 05- 84 118 25
08-12-85 118 16
Gmet C. 08- 15- 84 32 20
Graham Cr. 08-16- 84 16 21
08-07-85 19 11
Gizzly Cr. 08- 09- 84 84 21
08-07-85 93 11
Latour Cr. 09- 06- 84 22 19
Little Tepee Cr. 08- 09- 84 47 21
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Appendi x F, conti nued.

Locati on Dat e M cr omhos/ cn? Tenp°C
Lost Cr. 07- 26-84 66 21
08- 20-85 71 11
E. Fk. Pine Cr. 09- 05-84 62 25
Robi nson Cr. 08-07-84 38.5 20
Rose Cr. 08-07-84 47 21
Scott Cr. 08-07-85 126 10
Skeel Gul ch 08- 12-85 53 12
Shoshone Cr. 07- 26-84 17.5 21
St eanboat Cr. 08- 09-84 59 21
08-07-85 69 13
E. Fk. Steanboat Cr. 08-07-85 70 14
W Fk. Steanboat Cr. 08-07-85 80 13
Thonpson Cr. 08-07-84 57.5 20
08- 08-85 61 12
Wllow Cr. 08-07-84 55 20
08- 08-85 48 15
Yel | ow Dog Cr. 07- 26-84 17.5 21
ROFR6 AH
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Appendi x G Total drainage area for streanms surveyed in the St. Joe,
St. Maries, and Coeur d' Alene rivers.
Strean Square niles Square kil oneters
St. Joe River
Benewah Creek 52.76 136. 76
Cherry Creek 8.03 20. 81
Thonmas Creek 3.29 8.53
Mercury Creek 4.40 11. 41
Street Creek 7.90 20. 48
Rochat Creek 9. 33 24,18
Reeds @Gul ch 5.30 13. 74
W ttenburg Draw 2.66 6. 89
Bond Creek 26. 10 67. 65
Falls Creek 10.70 27.74
Trout Creek 20. 47 53. 06
Hugus Cr eek 12.02 31.16
Mbose Creek 3.74 9. 69
Bear Creek 8.73 22.63
El k Creek 3.70 9.59
M ca Creek 41. 02 106. 33
St. Maries River
Thorn Creek 32. 30 83.72
. Creek 3.30 8.55
CGrlin Creek 3.16 8.19
Al der Creek 26.71 69. 23
John Creek 25.70 66. 62
Fl at Creek 10. 97 28. 44
Sol di er Creek 4.48 11.61
Santa Creek 73.29 189. 98
Beaver Creek 8.42 21.83
Renfro Creek 17. 48 45, 31
Sheep Creek 3.59 9.31
Tyson Creek 12.73 33. 00
Crystal Creek 8.18 21.00
Car penter Creek 20. 00 51. 84
d son Creek 9.16 23.74
Eneral d Creek 36. 55 94.74
Chil ds Creek 5. 43 14. 08
Bl air Creek 2.48 6.43
Merry Creek 19. 34 50. 13
Geur d A ene Rver
Thormpson Cr eek 4.93 12.78
Bl ue Lake Creek 9.58 24, 83
Cot t onwood Cr eek 2.93 7.59
W1l ow Creek 5.92 15. 35
Evans Creek 13. 12 34. 01
C ark Creek 3.47 8.99
Robi nson Creek 6.17 15. 99
Fortier Creek 8.93 23.15
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Appendi x G,

continued.

Slream

Square mies

Square Kitometers

Coeur d' Alene River (cont.)

Lat our Creek 51. 56 133. 65
Skeel Gul ch 3.76 9.75
Hunt Gul ch 2.54 6. 58
French Gul ch 4,62 11.98
East Fork Pine Creek 30. 69 79. 55
Trapper Creek 7.04 18. 25
Bunbl ebee Creek 5.62 14. 57
Little Tepee Creek 2.56 6. 64
G nmet Creek 3.81 9. 88
Copper Creek 13.73 35.59
Cougar Gul ch 18.78 48. 68
St eanboat Creek 41. 28 107. 00
Scott Creek 1.75 4.54
Coal Creek 3.30 - 8.55
Silver Creek 1.26 3.27
G aham Cr eek 9.32 24.16
Gizzly Creek 6. 88 17.83
Brown Creek 5.66 14. 67
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State of: | daho Name: RIVER AND STREAM | NVESTI GATI ONS

Project No.: E-73-R-10
Title: North |Idaho Streans Fi shery Research

Subproject No.: IV

Study No.: 1V

Job No.: 3. Fish Species and Stock Eval uation

Peri od Covered: March 1, 1987 to February 29, 1988

ABSTRACT

Extrene sumer tenperatures and |lack of instream cover prevent a
cutthroat trout fishery in the slackwater reaches of the St. Joe and
St. Maries rivers. Oher species of gane fish that could withstand the
tenperature regine were discussed with regard to their desirability for
i ntroduction. O forenpst consideration are inpacts that exotic species
may have on other fisheries in the drainage, especially the native
west sl ope cutthroat' trout.

Lack of habitat in the form of cover and spawning substrate would
limt the success of any game fish in the slackwater. W expect any
i ntroduced species to |leave the slackwater area and seek out better habitat
in riverine reaches wupstream or |ake environments downstream W do not
recomrend introductions of channel catfish, smallnouth bass, or brown trout
because these exotics may beconme widely distributed throughout the drainage
and adversely inpact other fisheries.

Tributaries to the Coeur d Alene, St. Joe, and St. Maries rivers that
are currently underseeded with cutthroat trout are naned. Streans that
show greatest potential for responding to seeding supplenentation are
reconmended for such efforts. Care nust be taken with any hatchery program
to protect the genetic integrity of westslope cutthroat trout throughout
t he upper Spokane River drainage.

The catchable trout program is very successful, yet localized, in the
three drai nages studied. Increased harvest of hatchery trout my occur as
strict harvest regulations are inplenented for cutthroat trout. Trout
harvest shoul d be nonitored and stocking rates changed as needed to provide
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the desired return to the creel higher than 40X, with a 0.5 fish/h catch

rate. Even spacial distribution of hatchery rainbow trout in the St. Joe
and Coeur d' Alene rivers is recomended.

Aut hor s:

Ki nberly A. Apperson
Fi shery Research Bi ol ogi st

M chael Mahan
Fi shery Techni ci an

Wl liam D. Horton
Fi shery Staff Biol ogi st
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I NTRCDUCT! ON

The 1986 to 1990 Fisheries Managenent Plan of the |Idaho Departnent of
Fish and Gane (1986) states: "Native wild stocks of resident trout wll

receive priority consideration in all management decisions involving
resident fish." Concerning the introduction of exotic species, the Plan
states: "Non-native salmnids and warmwater game fish wll not be
i ntroduced into waters where they adversely affect goals and objectives set
for native...prograns. However, suitable exotic species will be utilized

to establish sport fisheries in habitat unsuited for native species, or
where the introduced species can provide increased fishing opportunity
wi t hout undue danage to existing species."”

Three exotic species, (channel catfish Ictalurus punctatus, smallnouth
bass M cropterus dolomeui, and brown trout Salno trutta), with potenti al
to provide fisheries in the slackwater reaches of the St. Joe and
St. Maries rivers were evaluated. Largemouth bass M cropterus sal noides,
already present in the system was considered for expansion into slackwater
reaches.

Guidelines are presented for supplenental seeding of cutthroat trout
fry in underseeded tributaries.

The catchable rainbow trout program and cutthroat-rainbow trout
hybridi zation problens are discussed. Guidelines are presented for
st ocki ng hatchery rai nbow trout throughout the three drainages.

OBJECTI VE

To evaluate and recommend species or stocks of fish that will enhance
the fisheries of the |ower Coeur d'Alene, the lower St. Joe, and the
St. Maries river systens.

RECOMVENDATI ONS

Sl ackwat er Fi sheri es

Lack of habitat is the major factor liniting fish populations in the
lower St. Joe River downstream from St. Joe City and in the St. Maries
Ri ver downstream from Lotus Crossing. |Instream cover and spawni ng habit at
is needed, but would be very difficult to create and stabilize against
flood events. Introduction of col dwater species is not reconmended because
of high, sumer water tenperatures. Channel catfish would tolerate the
tenperature reginme in the slackwater and should have little inpact on other
fisheries. W would expect channel catfish to seek nore preferable habitat
and not provide a fishery in the slackwater; therefore, we do not recomrend
i ntroduction. There is limted potential for inprovement of |argemuth
bass habitat in backwater sloughs within the slackwater reaches.
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JOB3

Ri verine and Tri butary Fisheries

W recommend continuation of the catchable rainbow trout stocking
program in the Coeur d Alene, St. Joe, and St. Maries rivers. Because
harvest of catchable rainbow trout occurs near stocking sites, we also
reconmend wider distribution of these trout throughout the rivers.
Recommended stocking sites on the lower Coeur d Alene River are:
Cataldo Mssion, Interstate H ghway 90 crossing, and near the nouth of
the South Fork. Recomrended stocking sites on the lower St. Joe River
are: Aqua Park, Falls Creek, Calder, and Huckleberry Canpground.
Access |imts wder distribution of trout in the St. Miries River.
Return to the creel of catchable trout is high in all three rivers.
Wth the inplementation of nore restrictive fishing regulations for
cutthroat trout, higher exploitation of and increased denand for
catchable trout could occur. Continued harvest data is needed to
determ ne stocking rates necessary to provide higher than 40% return to
the creel and a 0.5 fish/h catch rate.

We recommend that underseeded tributaries to the Coeur d'Alene,
St. Joe, and St. Maries rivers be fully seeded with cutthroat trout
fry. Fry supplementation is recommended for the following streans in
each drai nage:

Coeur d'Alene River: Cougar Gulch, Brown Creek, Evans Creek,
Grizzly Creek, Lost Creek, and Steanboat Creek; G aham Creek and

Latour Creek followi ng brook trout eradication.

St. Joe River: M ca Creek; Hugus Creek follow ng brook trout
er adi cati on.

St. Maries River: Carlin Creek, upper Merry Creek, and Renfro
Creek; upper Charlie Creek follow ng brook trout eradication.

We recommend 500 fry/ 100 n? be stocked in these streams, concentrated
in the areas with the best habitat. Approximtely 405,000 cutthroat
trout fry would fully seed good quality habitat in the aforenentioned
streans.

Good sources for cutthroat trout broodstock are: French Gulch, Skeel
Gulch, and WIllow Creek in the Coeur d'Alene River drainage; Trout
Creek in the St. Joe River drainage; and Flat and Sol dier creeks in the
St. Mries River drainage. Based on our trapping efforts, these
streams could provide broodstock w thout severe inpacts to cutthroat
trout popul ations and they are trappable.
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METHCDS

Alternative fish species or stocks were evaluated, through a
literature review, for suitability of introduction and adaptation to the
| ower Coeur d'Alene, the lower St. Joe, and the St. Maries rivers. Inpacts
to wild stocks were considered before recomendations were nade. Habitat
requirenents were conpared wth existing habitat characteristics to
determ ne fish suitability to the stream sections of concern.

DI SCUSSI ON

The purpose for reconmmending introductions of exotic stocks or species
of fish into the upper Spokane River drainage is to provide optinmm sport
fishing opportunities to anglers. Mnaging for native westslope cutthroat
trout is a priority managenment objective throughout the upper Spokane R ver
drai nage. As exotic stocks or species of fish are considered for
introduction into this drainage, great care nust be taken to thoroughly
eval uate possible repercussions to all of the present fisheries.

Pi oneering by fish into areas outside of the boundaries of the present
study sites is undesirable. Sonme of the aquatic conmunities outside of the
study area have not been adequately studied to predict inpacts of exotic
i ntroductions.

Sl ackwat er Fi sheri es

Sl ackwat er reaches of the St. Joe and St. Maries rivers provide a very
short seasonal fishery for mgratory trout. Slackwater is defined as the
St. Joe River downstream from St. Joe City and the St. Miries River
downstream from Lotus Crossing. No resident trout populations exist
because of the absence of habitat and linmting sumer tenperatures. Many
species of gane fish could succeed in tenperature conditions present in the
sl ackwat er reaches, and productivity has increased over the last 25 years
(Falter, this publication (Appendix B]). However, fish require instream
cover and structure for spawning and to provide adequate food production.
Habi tat inprovenents nust acconmpany any introductions if successful and
sustained fisheries are to be established within the slackwater reaches of
the St. Joe and St. Maries rivers.

Channel Catfi sh

Channel catfish primarily inhabit noderate to swiftly flow ng streans
with gravel or rubble substrate, but have been found over sand and nud
bottons (Scott and Crossman 1973). Channel catfish spawn in late spring at
tenmperatures of 24°C to 29.5°C, preferring tenperatures higher than 27°C.
Cover in the form of undercut banks, boulders, or |arge organic
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matt er is required for successf ul reproducti on. Subopt i nal wat er
tenperature is the suspected cause for |ow channel catfish recruitnent to
the fishery in the |lower Snake River below Hells Canyon Dam (Bert Bow er,
| daho Department of Fish and Gane, personal conmunication). Gowth is
m nimal when tenperatures drop below 21°C (Scott and G ossman 1973).
Maturity is typically reached at age IV in northern popul ations with a
4-year-old channel catfish averaging 270 mm (Carlander 1969). Channel
catfish planted in Cocolalla Lake, Idaho, in 1984 are growing at better
than average rates with age 111+ fish being 289 nm (Horner et al. 1987).

Channel catfish are typically ommivorous bottom feeders, but can be
predaci ous on invertebrates and vertebrates. Yellow perch and various
nm nnow species were inportant food for |arge channel catfish in Canada
(Scott and Crossman 1973). Fish become nore inportant in the diet when
water is clear making sight feeding possible. Channel catfish consune
| arge nunbers of salnon and steelhead trout snolts in the Colunbia River at
tenperatures of only 15° to 17°C (Thomas P. Poe, U S. Fish and WIldlife
Service, Columbia River Field Station, Cook, Washington, personal
comuni cation). The health of smolts eaten is questionable, however,
because the majority of the predation occurs in the tailrace of MNary
Dam A concern in the St. Joe and St. Maries rivers would be possible
predati on by channel catfish on juvenile cutthroat trout.

Hal f of the channel catfish stocked in the St. Lawence River, Quebec,
Canada moved 16 to 63 km upstream and downstream (Scott and Crossman
1973). Warm sumer tenperatures in the St. Joe and St. Maries rivers may
allow channel <catfish stocked into slackwater reaches to expand their
range. We nust expect that the ultimate range of channel catfish would
enconpass the entire lower St. Joe River, including side channels and | akes
from the slackwater into Lake Coeur d' Alene. A thermal barrier should
prohi bit channel catfish from becom ng established throughout Lake Coeur
d' Al ene, but they may survive in the bays along the southern arm of the
| ake.

Brown Tr out

Brown trout have habitat requirements sinmlar to brook trout. Optimm
tenperature is 18° to 24°C, slightly higher than the <20°C preferred by
brook trout (Scott and Crossnman 1973). Brown trout spawn in the fall after
brook trout, but use the sanme spawning habitat. Fish beconme inportant in
the diet of brown trout l|arger than 300 nm Nongane fish (suckers, dace,
darters) were inportant in the diet of brown trout larger that 300 nm in
Virginia (Garman and N el sen 1982). Juvenile brook trout and mnnows were
important in the diet of brown trout in the Au Sable R ver, M chigan, but
only limted nunbers of brown trout juveniles were consuned (Al exander
1977). Rainbow trout constituted 66% of the brown trout diet during sumrer
in Shadow Muntain Reservoir, Colorado (Sharpe 1962). Marshall and
MacCri mmon (1970) found that brook and brown trout can coexist and provide
good fisheries of both species, with brown trout controlling the popul ation
size of brook trout. They found nore age classes of brown trout present
t han brook trout, presumably because of |ower exploitability of brown
trout. Catchablilty of brown trout is also lowrelative to cutthroat
trout. Fausch and White (1981, 1986) observed juvenile brook trout

JOB3 145



as the dominant conpetitor over brown trout in a laboratory stream yet
adult brown trout excluded adult brook trout from favorable positions in a
M chigan stream Vincent and MIller (1969) associated limted brown trout
distribution in Colorado streanms with altitude. Headwaters of tributaries
to the Little South Poudre River were inhabited primarily by brook trout.
Brown trout distribution expanded slowy upstream aided by increased
fishing pressure on brook trout.

A brown trout introduction into the R o Gande River resulted in a
dramatic increase of the ratio of brown trout:cutthroat trout over a
three-year period (<10:92 in 1969 versus 83:17 in 1970) (MC eskey 1972).
In WIlow Creek, a tributary to the South Fork Snake River where
exploitation of cutthroat trout was high, brown and brook trout becane the
dom nant species, even where habitat rermained suitable for cutthroat trout
(Corsi 1986).

Brown trout would be able to withstand all but the npst extrene sunmer
tenmperatures in the slackwater reaches of the St. Joe and St. Maries
rivers; however, the rivers are often warmer than preferred by brown
trout. Brown trout stocked in the St. Maries River in 1972 and 1973 were
observed shortly afterward entering tributaries, apparently avoiding high
river tenperatures (Goodnight and Mauser 1974). Population density of
brown trout is dependent on suitable instream cover (Lewis 1969; Lorz
1978). Therefore, lack of cover and associated food availability nmay limt
the species' use of this area and encourage expansion into nore suitable
habitats w thin the drainage.

W would expect brown trout to expand their range and eventually
i nhabit the same reaches in the drainage as brook trout do now. Brown
trout may also beconme established in Lake Coeur d' Alene, and with their
pi sci vorous nature, may uncontrollably inpact the kokanee fishery.

Smal | nout h Bass

Smal | mouth bass prefer tenperatures between 20.3°C and 21.3°C and will
actively feed when tenperatures are above 8.5°C (Scott and Crossman 1973).
In the north, spawning occurs in early sumer in 16.1°C to 18.3°C water.
Spawni ng habitat of sand, gravel, or rock near cover protection is
required. Young smallmuth bass are planktivores and as they grow switch
to insects, then crayfish, and fish.

Smal | mrouth bass are typically very territorial, but have been known to
nove up to 48 km (Scott and Crossman 1973). Snallnobuth bass have becone
adapted to rocky w ndswept shores of Ilarge reservoirs where they once

i nhabited streams (Robbins and MucCrimon 1974). |If stocked in the
sl ackwat er reaches, we would expect smallnouth bass to expand their range
to the entire lower St. Joe River, including side channels and | akes.

Smal | routh bass may al so beconme established in Lake Coeur d' Alene and could
prey on young kokanee, or conpete w th kokanee for zoopl ankton prey.

146

JOB3



Largemouth Bass

Contrary to the other species discussed thus far, l|largenmouth bass are
al ready present in the lower St. Joe and St. Maries rivers in small nunbers
and were caught during sanpling efforts in slough areas of the slackwater
reaches. A strong association between good cover and Ilocation of
| argenout h bass was observed during sanpling. Largenouth bass are well
established elsewhere in the drainage and provide a popular fishery in
| akes adjacent to the lower St. Joe River. Habitat inprovenments in the
form of instream structure and | ow overhanging and ri parian cover in slough
areas nmmy concentrate nunbers of |argemouth bass, but potential for a
fishery is very limted.

Ri verine and Tributary Fisheries

Cutt hroat Trout

W have quantitative information for both trout populations and
habitat in tributaries. Sone cutthroat trout populations are linmted by
habitat and some tributaries are underseeded. Recruitment would increase
if habitat was inmproved and harvest decreased. Supplenenting natural
reproduction in some tributaries would increase recovery rates.
Suppl ementation could be acconplished by (1) outplanting fry or
fingerlings, or (2) transplanting wild nmature fish from adequately seeded
streans to underseeded streans. Regar dl ess of the nethod, genetic
integrity of the stock should be maintained.

In some streams, high densities of brook trout may inhibit cutthroat
trout success. Cowl ey (1987) found that cutthroat trout fry stocking was
nost successful in streans with no fish present, followed by streams wth
only cutthroat trout present. Fry stocking was |east successful when brook
trout were present. Optinum densities of fry were obtained in tributaries
to Priest Lake when 500 to 1,000 cutthroat trout/100 n? were stocked
(I'rving 1987).

We recommrend that initial cutthroat trout supplenentation be conducted
in streans with the following criteria: (1) relatively poor current
production of cutthroat trout, (2) evidence that a mgratory popul ation of
cutthroat trout exists, (3) low densities of brook trout, (4) |ow sunmer
tenperatures (<£19°C), and (5) rearing habitat not likely the primary
limting factor. We recomend 500 fry/100 n? be stocked in tributaries
with good habitat (Appendix A).

Tributaries that are candidates for cutthroat trout supplenmentation
are: Cougar Gulch, Brown Creek, Evans Creek, Gizzly Creek, Lost Creek,
and Steanboat Creek in the Coeur d' Alene River drainage; Mca Creek in the
St. Joe River drainage; and Carlin Creek, upper Merry Creek, and Renfro
Creek in the St. Maries River drainage. Additional tributaries that could be
suppl enented following brook trout eradication are: G aham and Latour
creeks in the Coeur d' Alene River drainage; Hugus Creek in the St. Joe
Ri ver drainage; and upper Charlie Creek in the St. Maries River drainage.
When included with habitat inmprovements (refer to Job 2), cutthroat trout
suppl ement ati on woul d further enhance recovery of popul ations.
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Good sources for cutthroat trout broodstock are: French Qulch, Skeel
@ulch, and WIllow Creek in the Coeur d'Alene River drainage; Flat and
Sol dier creeks in the St. Maries River drainage; and Trout Creek in the
St. Joe River drainage. Big and Bond creeks may also be able to provide
broodst ock w thout inpacting the popul ation, but spawner escapenent should
be assessed first.

Rai nbow Tr out

Cat chabl e rainbow trout are heavily fished where stocked in the three
river systenms. Return to the creel of hatchery-produced catchable rainbow
trout was between 502 and 70% throughout all three rivers during the first
six weeks of the seasons (1985 through 1987), but the harvest was very
| ocalized. We recommend wider spacial distribution of rainbow trout in the
St. Joe River. In addition to current stocking at Avery, trout could be
stocked at Aqua Park, the bridge crossing above Falls Creek, Calder, and
Huckl eberry Canpground. In addition to stocking at Freenan Eddy, the Coeur
d" Alene River could be stocked at Cataldo M ssion boat |aunch, the bridge
just above Interstate Hi ghway 90, and the railroad bridge just above the
Sout h Fork. Hatchery rainbow trout are adequately distributed in the
St. Maries River.

Hybridi zati on between westslope cutthroat trout and rainbow trout
varies, depending on the synpatric behavior of different stocks of each
speci es (Behnke 1979; Bjornn and Liknes 1986). Populations in the Spokane
River drainage, not having evolved with steelhead, nmay not possess
i solating nechanisns that cutthroat trout in the Cearwater and Salnon
rivers possess. Hybridization wll nost likely continue to affect the
genetic integrity of westslope cutthroat trout in the Spokane River
dr ai nage because of synpatry of wld rainbow and native cutthroat trout
popul ations. Considering the donestication of hatchery-produced rainbow
trout, a low percentage would be expected to survive to maturity.
I mplications of cutthroat-rainbow trout hybridization on the quality of
fisheries is not known (N cholas et al. 1978). Hybrid vigor expressed in
growth rates has been noted in this study.

Hatchery trout may or may not conpete with wild trout in a stream
(Thurow and Bjornn 1978; Petrosky 1984; Petrosky and Bjornn 1984; Vincent

1984). Catchable trout prograns are often necessary to relieve fishing
pressure on native trout popul ations.
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Appendi x A. Areas in selected tributaries that may be stocked with 500 cutthroat
trout fry/100 m2.

Stocking area with
Drainage, stream, & stocking area brook trout removal

Coeur d'Alene River

Cougar Cr.
2.5 km starting 0.3 km from mouth

Brown Cr.

Tower 1.5 km
Evans Cr.
1.2 km starting 0.6 km from mouth
Grizzly Cr.
Tower 1.2 km
Lost Cr.
Tower 8 km; lower 1.5 km of E. Fk.; Tower Hat Cr.
Steamboat Cr.
Tower 8 km; lower 1.2 km of forks
Graham Cr. Tower 2 km
Latour Cr. 2.5 starting 1 km from mouth

St. Joe River

Mica Cr.
Tower 2 km 1 km starting 2 km from mouth
Hugus Cr. Tower 1 km

St. Maries River

Carlin Cr.

Tower 0.6 km
Merry Cr.

0.6 km below and above Mann Cr.
Renfro Cr.

Tower 1.5 km
Charlie Cr. 1.2 km starting 0.5 km from mouth
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Appendix B. ST. JOE AND ST. MARIES RIVERS LIMNOLOGY UPDATE - 1987

C. Michael Falter
Dept. of Fish $§ wildlife

College of Forestry
University of Idaho
Moscow, ID 83843

3 April 1988

In the Tlate summer and fall of 1987, the Idaho Department of Fish and
Game (IDFG) and personnel from the Department of Fish and wildlife,
University of Idaho (UI) cooperated 1in the generation of a Timited set of
Timnological data on the lower St. Joe and St. Maries rivers, Benewah County,

Idaho. The two objectives of this effort were:

* To compare the Timnological status of these river reaches with
conditions described on the Tower St. Joe and St. Maries rivers by Davis

(1961); and,

* To evaluate the apparent trophic status of these reaches from the

standpoint of fish support.

Two Joint trips were made to the study areas.

1. on 31 August 1987 Dpavid Hallock (UI), Mike Mahan (IDFG), and Cindy
Robertson (IDFG) sampled the four study sites selected to duplicate the sites
sampled by Davis 1in 1960. Conditions were 3Judged representative of summer
conditions.

2. oOn 13 october 1987 Mike Falter (UI), Mike Mahan, and Bill Horton
(IDFG) sampled the above four sites. These were Judged to be representative

of fall conditions.
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Appendix B, continued.

SITE LOCATIONS

M - St. Maries River, about 0.3 km upstream from St. Maries. The site is
Just below a right-hand bend.
5 - St. Joe River, about 4 km above St. Maries. The site is adjacent to the

Mueller Ranch.

3 - St. Joe River, about 2 km below St. Maries. The site is
approximately 300 m above Cherry Bend Park.

2 - St. Joe River, about 4 km below St. Maries. The site is 91 m below

Mission Point Landing.

In August, several calm, hot (approximately 180C) days preceded the
sampling. Both rivers were clear and green following a low-runoff spring and
sustained low flow through the summer. Substrate below the thalweg was fine
material, mostly clay. On either side of the thalweg, sediments changed to
fine sands to sandy Toams on the banks except for boulders at the railway
embankments or bridge fills. Mid-channel macrophytes were not observed.
Shoreline macrophytes were sparse except for the lower St. Joe River site.
Riparian vegetation was primarily overhanging shrubs and trees with more
grasses at the Tower site. Riparian conditions were Judged comparable to
Davis (1961) except for more evidence of wave erosion at the Tower site.

October sampling was preceded by a mild, dry fall with little precipitation.
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Appendix B, continued.

August Habitat

In August the St. Joe River attained a surface temperature of 21.7 oC
with slight warming on the banks at the lower site. Below 5 m, temperatures
were 16 to 17 oC. The St. Maries River was slightly cooler (Table 19).
Dissolved oxygen in the 8 to 9 mg/I range (approximately 90% saturation) in
both rivers with some supersaturation seen at the lower site. A1l sites
showed some oxygen depletion down to 3 to 6 mg/I (approximately 30%
saturation 1in deeper waters). Oxygen depletion was greatest in the St.
Maries River. conductivity values were about 60 umho in surface waters with
increases (indicating significant vertical stratification and Tack of
complete top to bottom mixing) towards the bottom. Secchi transparency was
approximately 3 m in the St. Maries River and Tower St. Joe River site,
reduced from the 5.3 m in the upper St. Joe River. water turbidity was low
(about 1 to 2 NTU) with no trends between sites. Alkalinity was in the
mid-30 mg/I range, again with no significant trends. Acid-base balance as
measured by pH was 7.4 to 7.7.

Plant nutrient Tlevels were indicated by the nitrate, KJeldahl nitrogen (a
measure of organic nitrogen), and total phosphorus concentrations in the
water (Table 20). The two-way replication of our samples (3x3) ensures a
solid base for future comparison. Summer nitrate was 9 to 28 ug/1 with high
values in the St. Maries River and St. Joe River immediately below St.
Maries. St. Maries River samples were highest, followed next by the site
immediately downstream from St. Maries. These values 1indicate Tlow
productivity. KJeldahl nitrogen was .16 to .23 mg/i and total phosphorus was
0.11 to .023 mg/1I, all values 1indicating a Tlow nutrient base but not

"nutrient-starved".
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Appendix B, continued.

The above conditions were all similar to those described by Davis (1961)
except for temperature and oxygen. We encountered a significant degree of
both temperature and oxygen stratification at all sites. Davis found
essentially none. His- study year was a higher flow year than 1987; this
could have accounted for the difference. That conclusion is 1likely, since pH
and alkalinity between the two years were comparable. Real productivity
differences between the years would have shown up in those Tatter parameters.

Davis did not measure plant nutrients.

October Habitat

By October 1987 water temperatures had dropped to Tless than 10 °C at all
sites except for the lower St. Joe River site which had temperatures to 13.3
0C at the surface. Oxygen concentrations were near saturation except for 70%
saturation persisting in the deep waters at the lower site. Conductivity was
higher than August at the Tlower site and in deep waters 1in general,
indicating prolonged poor mixing top to bottom in the water column. Nitrate
nitrogen nearly doubled in the October samples at sites other than the upper
St. Joe River; Kjeldahl nitrogen and total phosphorus were 1ittle changed

from August.

Biota

zooplankton was sampled by a 20-liter clear plastic Schindler sampler;
Benthos was sampled by four Ponar .dredges per site; and phytoplankton was

sampled by Kemmerer bottle.
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Appendix B, continued.

zooplankton in the St. Joe River dramatically increased downstream from a
site average of 0.7 organisms/1 at the upper site to 5.1 organisms/I below
St. Maries and 20.9 organisms/T at Mission Point. St. Maries River zooplankton
averaged 37.6 organisms/I. October numbers were generally higher
than in August (Tables 1 through 9). The all-station average number 1in
August was 5.0 zooplankton/1 in the St. Joe River and 5.1 zooplankton/1 in the
St. Maries River. The October average was 12.9 zooplankton/1l in the St.
Joe River and 70.2 zooplankton/1 in the St. Maries River. In comparison,
Davis found a St. Joe River average of 0.6 zooplankton/1 in August and 0.3
zooplankton/T 1in October. His St. Marles River average was 0.8 zooplankton/l

over the season. oOur composition was dominated by Boxmina and Ceriodaphnia

as was Davis' in that order with the exception that he also found Daphnia and
Alonella (both taxa absent in 1987). The density increase in zooplankton
from 1960 to 1987 was striking.

Benthos composition was relatively sparse with 8 to 10 major taxonomic
groups represented at each site (Tables 10 through 18). Four Ponar dredge
replicates were taken at each site, but a dredge sample often had no
organisms present, especially from high-sand content samples. Composition
was dominated by oligochaetes, hydracarinids, chironomids, tabanids, elmid
betties, trichoptera, hirudinea, and sphaerid clams. These were similar to
Davis' findings except that we found no amphipods. The St. Maries River site
was notable in that we found Targe numbers of unionid calms there. Davis
recorded no unionid or sphaeriid clams at all.

Benthos wet weights on the St. Joe River averaged 0.07, 0.32, and 0.22
mg/m2 from upstream to downstream (14.38 mg/m2 in the St. Maries River) for
an overall backwater average of 3.75 mg/m2. Davis found an overall backwater

average of 1.10 mg/mz2. In the St. Joe River, 1987 biomass
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Appendix B, continued. ]
declined slightly from August to October. Numbers dincreased from August to

October 1in the St. Maries River but standard deviations indicated that was
probably not significant.

Periphyton (attached benthic algae) growths in St. 3Joe River backwater
were measured as per Davis (1961) and also to obtain biomass and chlorophyll
a estimates. The glass slides we set out over the incubation period suffered
heavy losses from wave action and water Tlevel Towering in the Tow flow year
of 1987. The St. Joe River sites 2 and 5 were comparable to Davis' results;
numbers were similar, but no conclusions could be drawn (Table 21). To
obtain some periphyton data, we sampled three replicate areas from submerged
portions of the wooden support stakes. That biomass data showed a strong
trend of increasing productivity upstream to downstream (0.58, 1.00, and 3.61
mg/m?; 5.05 mg/m? in the St. Maries River). Chlorophyll a Tikewise increased
from 10.8, 18.0, to 26.1 mg/m? from upstream to downstream (16.7 mg/m? in the
St. Maries River). The trend of dincreasing productivity downstream (500%
biomass increase) was very pronounced. Lower St. Joe River sites' periphyton
ranked as very productive when compared to regional Takes' attached algae
data.

Phytoplankton composition was dominated by Dinobryon, Gomphonema,
Amphora, Scenedesmus, and Nostoc. Cryptanonas and the filamentous green
Ulothrix dominated the October community. Davis reported Dinobryon also as the
August dominant with Amphora as a subdominant, but he also found Synedra
and Asterionella 1in Tlarge numbers. He (erroneously, I believe) reported
phytoplantkon concentrations averaging 0.058 organisms/mI in the St. Joe
backwater, compared to our all-site average of 276 organisms/ml in 1987. I
believe it 1is more 1likely that he erred in reporting, and his counts actually
averaged 58 organisms/ml. That assumption would still render the 1987 counts

about 375% higher than the 1960 counts.
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Appendix B, continued.
Plankton chlorophyll a averaged 3.85 ug/l1 in the St. Joe backwater 1in

August 1987. This 1is considered to be a moderately productive (mesotrophic)

Tevel for a lake and fairly high for a river.

CONCLUSIONS

It is obvious that the St. Joe River backwater basic productivity has
increased dramatically from 1960. The year 1987 was a low flow year, so
apparent 1987 productivity was high for that reason, to some extent.

Nevertheless, a higher level of biological productivity in 1987 was indicated

by:
* pronounced deep water oxygen depletion
* much higher zooplankton concentrations

* disappearance of Daphnia in 1987
* higher benthos biomass in 1987
* much higher phytoplankton numbers in 1987
* mesotrophic summer levels of chlorophyll a
* very high periphyton accumulation rates in the lower St. Joe River
As 1in 1960, river bottom scouring and the continually -dincreasing wave

action on the shorelines combine to T1imit physical habitat diversity. Any

available off-bottom substrate is rapidly colonized by primary and secondary
producers. Despite the riverine system, nutrient and organic loading is high

enough to produce a moderate production plankton community. This trend is

even more pronounced from upstream to downstream sites. Provision of
shoreline stabilization structures which would also provide an underwater

reef effect would undoubtedly help to channelize this plankton and attached

production to usable fish biomass, especially in the Tower reaches.

160
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Appendix B, continued.

TABLE 1 ZOOPLANKTON IN THE ST. JOE RIVER (SITE 2), 31 AUGUST, 1987

SAMPLE SAMPLE DRY WT.
SPECIES 0 /L DRY WT. E ASHED WT.B  PER LITER
CERIODAPHNIA
RETICULATA 66 1.1
POLYPHEMIS
PEDICULUS 4 0.06
LEPTODORA
KINDTI 1 0.01
BOSMINA
LONGIROSTRIS 82 1.36
NAUPLII 21 0.35
HYDRACARINA 1 0.01
COPEPODA
CYCLOPOID

TROPOCYCLOPS PRESINUS 174 2.9
AUG. TOTAL 5.81 0.0028 .0005 .00005

VOL. FILTERED - 3 X 20L FILTER WEIGHT - 1.57792

X SUBSAMPLED - 100 DRY WEIGHT - 1.58076

( NOTE: HEAVY VOLVOX ) ASHED WEIGHT - 1.57843

162



Appendix B, continued.

TABLE 2. ZOOPLANKTON IN THE ST. JOE RIVER (SITE 2), 13 OCTOBER, 1987.

SPECIES

CERIODAPHNIA
POLYPHEMUS

BOSMINA
HYDRACARINA
COPEPODA
CALANOID
EPISCHURA

CYCLOPOID
TROPOCYCLOPS

VOL. FILTERED - 4 X 20L

X SUBSMIPLED 100

( NOTE: VOLVOX AND
APANI20OMENON ALSO PRESENT )

SAMPLE SAMPLE

! /L DRY WT. g ASHED WT. ¢
40 0.5
28 0.35
2697 33.712
2 0.025
5 0.0625
121 1.5125

OCT. TOTAL 36.16 0.0075 0.0033

SITE MEAN 20.97 0.00515 0.0019

FILTER WEIGHT - 1.61832
DRY WEIGHT - 1.62584
ASHED WEIGNT - 1.62158
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DRY WT.

PER LITER

0.00013

0.00009



Appendix B,

TABLE 3. ZOOPLANKTON IN THE ST. JOE RIVER (SITE 3),

SPECIES

COPEPODA
CALANOID
EPISCHURA

CYCLOPOID

TROPOCYCLOPS

CERIODAPHNIA
RETICULATA
BOSMINA
NAUPLII
POLYPHEMUS
CHIRONONIDAE
OLIGOCHAETA
OSTRACODA

SIDA
ERYSTALLINA

continued.

VOL. FILTERED - 120L

% SUBSAMPLED - 100

37

23

678

10
14
14

AUG. TOTAL

FILTER WEIGHT - 1.59589

6/L

.19
.65
.41
.03
.08
11
11

O O O O O v O

DRY WEIGHT - 1.161770
ASHED WEIGHT -1.161180
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31 AUGUST, 1987.

SAMPLE
DRY WT.g

0.42819

SAMPLE
ASHED WT.g

0.43471

DRY WT.
PER LITER

0.00357



Appendix B, continued.

TABLE 4. ZOOPLANKTON IN THE ST. JOE RIVER (SITE 3), 13 OCTOBER, 1987.

SPECIES

COPEPODA
CALANOID
EPISCHURA

CYCLOPOID
TROPOCYCLOPS

CERIODAPHNIA
RETICULATA

BOSMINA

NAUPLII
POLYPHEMUS

CHIRONOMIDAE
OLIGOCHAETA
OSTRACODA

SIDA
ERYSTALLINA
EXURIA
DAPHNIA SPP.
EXUVIUM

HYDRACARINA
LEPTODORA

VOL. FILTERED - 4X20L
(1 FROM EACH SIDE,

2 FROM MIDDLE)

X SUBSAMPLED - 100

8/1
2 0.02
54 0.67
12 0.15
102 1.27
8 0.1
1 0.1
1 0.1
1 0.1

OCT. TOTAL 2.51

SITE MEAN 5.13

FILTER WEIGHT -.1.57659
DRY WEIGHT - 1.58377
ASHED WEIGHT - 1.57923
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SAMPLE
DRY WT.g

0.0072

0.217695

SAMPLE
ASHED WT.g

0.0026

0.218655

DRY WT.
PER LITER

0.00009

0.00183



Appendix B, continued.

TABLE 5. ZOOPLANKTON IN THE ST. JOE RIVER (SITE 5), 31 AUGUST, 1987.

SAMPLE SAMPLE DRY WT.

SPECIES 0 /L DRY WT.g ASHED WT.g PER LITER
COPEPODA
CALANOID

EPISCHURA 1 0.00
CYCLOPOID

TROPOCYCLOPS 30 0.25
CERIODAPHNIA 9 0.07

RETICULATA
BOSMINA 103 0.85
NAUPLII 3 0.02
POLYPHEMUS
CHIRONOMIDAE 1 0.00
OLIGOCHAETA
OSTRACODA
SIDA

ERYSTALLINA 18 0.15
EXURIA 1 0.00
DAPHNIA SPP.

AUG. TOTAL 1.34 0.0011 0.00017 0.000009

VOL. FILTERED - 6 x 20L FILTER WEIGHT - 1.60707
% SUBSAMPLED - 100 DRY WEIGHT - 1.60817
(NOTE - HEAVY APHANIZOMENON) ASHED WEIGHT - 1.60690
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Appendix B, continued.

TABLE 6. ZOOPLANKTON IN THE ST. JOE RIVER (SITE 5),

0

CERODAPHNIA 2

BOSMINA 3
COPEPODA
CALANOID

EPISCHURA 1
CYCLOPOID

ALL IMMATURES 6

OCT. TOTAL
SITE MEAN

VOL. FILTERED - 4 X 20L

13 OCTOBER, 1987.

#/L

0.02

0.03

0.01

0.07

0.13

SAMPLE SAMPLE
DRY WT.g ASHED WT.g

0.0028 0.0008

0.00195 0.000485

FILTER WEIGHT - 1.61833

% SUBSAMPLED - 100 DRY WEIGHT - 1.62109
(NOTE MUCH SEDIMENT) ASHED WEIGHT - 1.61917
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DRY WT.
PER LITER

0.00003

0.0000195



Appendix B,

TABLE 7. ZOOPLANKTON IN THE ST.

SPECIES

CERIODAPHNIA
BOSMINA
NAUPLII
OSTRACODA
POLYPHEMUS
CHIRONOMIDAE
LEPTODORA
EXUVIUM
OLIGOCHAETA
COPEPOOA
CALANOID
EPISCHURA

CYCLOPOID

continued.

EUCYCLOPS AGILIS

VOL.

FILTERED - 3 X 201.

( NOTE - MUCH VOLVOX )

MARIES RIVER,

77
148

(%]

H R W w O R

14

AUG. TOTAL 5.

FILTER WEIGHT - 1.61957

31 AUGUST, 1987.

#/L

O O O O © © O N B

.28
.46
.01
.85
.15
.05
.05
.01
.01

.01

.23

11

DRY WEIGHT - 1.62165
ASHED WEIGHT - 1.61983
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SAMPLE
DRY WT.g

0.0021

SAMPLE
ASHED WT.g

0.0003

DRY WT.

PER LITER

0.00003



Appendix B, continued.

TABLE 8. ZOOPLANKTON IN THE ST. MARIES RIVER, 13 OCTOBER, 1987.

SPECIES

COPEPODA
CALANOID
EPISCHURA

CYCLOPOID
TROPOCYCLOPS
CERIODAPHNIA

RET I CUUTA
BOSMINA

NAUPLII
POLYPNEMUS
CMIRONOMIDAE
OLIGOCHAETA
OSTRACODA
SIDA
ERYSTALLINA
EXURIA
DAPHNIA SPP.
EXUVIUM

HYDRACARINA
LEPTODORA

VOL. FILTERED - 4 X 20L
% SUBSAMPLED - 100

8 6/1
108 5.4
347 17.3
308 3.85
2928 36.6
3 0.03
551 6.88
0.01
9 0.11
3 0.03
2 0.02
OCT. TOTAL 70.2
SITE MEAN 37.6

FILTER WEIGHT - 1.60517
DRY WEIGHT - 1.61446

ASHED WEIGHT - 1.60677 (
SOME VOLVOX )
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SAMPLE
DRY WT.g

0.009

0.00555

SAMPLE
ASHED WT.g

0.002

0.00115

DRY WT.
PER LITER

0.0001

0.000065



Appendix B, continued.

TABLE 9. SUMMARY ZOOPLANKTON FROM THE ST. JOE AND ST. MARIES RIVERS AUGUST-OCTOBER, 1987.

------------------------------------------- P L T L R L L R L

TOTAL DRY ASHED WT. PER
SITE COUNT WT. WT. LITER
B L L L I R S DT R
ST. JOE AUG. 5.81 0.0028 0.0005 0.00005
#2 2 cececccccucccccccacscccrcnascncnevcanscaaseaatescnnnsnmssnnacenna

oCT. 36.1 0.0075 0.0033 0.00013

SITE MEAN

(AUG. AND OCT.) 20.9 0.00515 0.0019 0.00009

AEVBATACTLAAARAA R T LS ARV RETRVE TR AR AL AR SRR RN AR ARSI O NR AR R R AR RN T C R SRR LA RA AR BN RN R TR RA AR E AR RO E D

ST. JOE AUG. 7.75 0.42819 0.43471 0.00357
" Z R
ocT. 2.51 0.0072 0.0026 0.00009
SITE MEAN
(AUG. AND OCT.) 5.13 0.21769 0.218655 0.00183

ARABBRARBERARAREEARANRERERA AR ANV ERRVERRTIARRRNANERRARRAASRAAARRARARNANR R ARV R AN AERTRRAANRRN RO BT Ab bR kRN e

ST. JOE AUG. 1.34 0.0011 0.00017 0.000009
#5 ceccciceeecacecccecaseceeccecescecececcsacescseacscesnceaveeacnan
ocT. 0.13 0.0028 0.0008 0.00003
SITE MEAN .
(AUG. AND OCT.) 0.73 0.00195 0.000485 0.0000195

WRWANARRRAERRTR VRN RRERARSFERATAR SRRV EANAAALA IR AN ARA AR AR ERARAA SRR RA A TR ERREERE AR TR AN EAEA VR RN AR ARE R AR I N

ST. MARIES AUG. 5.1 0.0021 0.0003 0.00003
ocT. 70.2 0.009 0.002 0.0001

SITE MEAN
(AUG. AND OCT.) 37.6 0.00555 0.00115 0.000065
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Appendix B, continued.

TABLE 10. BENTHOS IN THE ST. JOE RIVER

(SITE #2), 31 AUGUST, 1987.

--------------------------------------------------------------------------------------------------------

CHIRONOMI
CERATOPOG
CHAOBORID
TABANIDAE
DIPTERAN
ELMIDAE
HALIPIDAE
SIPHLONUR
LEPTOCER!
PHRYGANEI
BRACHYCEN
COENAGRIO
HYDROPTIL
POLYCENTR
LIMNEPHIL
OLIGOCHAE
HIRUDINIA
GAMMARIDA
DAPHNIDAE
ASELLIDAE
SPHAERI1D
UNIONIDAE
PLANORBID
HYDRACARL
SIALIDAE

SITE-MID

O OO - 0000000000000 OO0 0 = = =

0O 0O 0000 O0OOONOOOOWODOO OOOO OO =

STD.
MEAN DEV

1 0.7 0.4
0 0.25 0.43
0 0.25 0.43

uooocooo
QOOOOOOO

-
.

OO0 000CO0OO0O0O0
e

OOO;OOOOOOOOO
e

OOO“OOOOOU‘OOOO
o

wn
.

(¥ ]
.

#s COMBINED SITES MID AND RB
ST0. STD.  VET ORY
SITE-R8 MEAN DEV. MEAN DEV. WGHT.  WGHT.

A B COD

0 4 2 6 32.238 1.85 0.91  0.00646 0.00142
6 6 0 0 o0 o© 0.12 0.21 NOWETWGHT 0.00001
6 0 0 0 0 O 0.12 0.21 NOWETWGHT 0.00006
0 1 0 20.750.82 0.37 0.41 0.065 0.01161
6 0 0 0 0 O 0 o )] 0
¢ 0 0 0 0 O 0 o0 0 0
0 0 0 0 0 O 0 0 ] 0
0 1 0 00.250.43 0.12 0.1 0.0016 0.00096
0 2 0 10.750.82 0.37 0.41  0.01268 0.00175
0 0 0 10.250.43 0.12 0.21 0.0018  0.00038
o 6 0o 0 o O " 0.37 0.6 NOWETWGHT NODRYWET
0o 0 0 0 0 O o o (] ]
0 0 0 6 0 O 0 0 (] ]
6 0 0 0 0 O 0 0 ] 0
0o 0 0 0 0 O 0 o ] (]
0 2 4 & 2.51.65 1.5 0.39  0.01035 0.00244
0 0 0 0 0 O 6 o 0 ]
0 3 0 82.753.2 1.37 1.63 0.0018  0.00039
0 0 1 00.250.43 0.12 0.21 NOWETWGHT 0.00006
0 1 0 00.250.43 0.12 0.21  0.00332 0.00107
6 60 0 0 0 O 0 o 0 ]
0 0 0 0 0 O 1.62 2.53  0.02677 0.01237
4 5 0 1 2.52.06 1.03 1.03  0.10662  0.0433
6 0 0 0 0 O 6 © 0 0
06 6 0 06 0 O 0 0 ] 0
& 19 7 2313.2 12.6 9.25 9.28 0.2364 0.07582

TOTALS
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Appendix B, continued.
TABLE 11. BENTHOS IN THE ST. JOE RIVER (SITE #2), 13 OCTOBER, 1987.

TAXA COMBINED SITES MID AND RB
STD. STD. STO. WET DRY
SITE-MID MEAN DEV SITE-RB MEAN DEV. MEAN DEV. WGHT. WGHT .
B C D A B CcoD

CHIRONOMIDAE 1 0 15 0 4 6.36 315 2 8 75.14 5.50.60 0.045  0.00613
CERATOPOGONIDAE O 0 2 0 0.5 0.86 0 0 0 0 0 O 0.25 0.43 NOWeTWGHT 0.00097
CHAOBORIDAE 0 0 0 O 0 o 0 0 0 0 0 O 0 o0 0 0
TABANIDAE 0 0 0 O 0 o 0 0 0 0 0 O 0 o0 0 0
DIPTERAN PUPA 0 0 0 O 0 o 0 0 0 0 0 O 0 o0 0 0
ELMIDAE 0 0 1 0 0.250.43 0 0 0 0 0 O 0.12 0.21 NOWETWGHT 0.00016
HALIPIDAE 0 0 0 O 0 o0 0 0 0 0 0 O 0 0 NOWETWGHT 0.00081
SIPHLONURIDAE 0 0 0 O 0 o 0 0 0 0 o0 O 0 o0 0 0
LEPTOCERIDAE 0 0 0 O 0 o 0 0 0 0 0 O 0 o 0 0
PHRYGANEIDAE 0 0 0 O 0 o 0 0 0 0 0 O 0 o0 0 0
BRACHYCENTRIDAE O 0 0 0 0 o 0 0 0 0 0 O 0 o0 0 0
COENAGRIONIDAE 0 0 0 O 0 o 0 0 0 0 0 O 0 o0 0 0
HYDROPTILIDAE 0 0 0 0 0 o 0 0 0 0 0 O 0 o 0 0
POLYCENTROPODIDA 0 O 0 O 0 o 0 0 0 0 0 O 0 o0 0 0
LIMNEPHILIDAE 0 0 0 0 0 o0 0 o o 0 o o 0 o0 0 0
OLIGOCNAETA 2 2 0 O 1 6 0 5 6218.225.3 9.62 12.1 0.12636 0.02999
HIRUDINIA 0 1 0 0 0.250.43 0 0 0 10.250.43 0.25 0  0.00389 0.00072
GANURIDAE 0 0 0 O 0 o0 1 6 0 5 32.54 31.27 0.00411 0.00097
DAPHNIDAE 0 0 0 O 0 o 0 0 0 0 0 O 0 o0 0 0
ASELLIDAE 0 0 0 O 0 o 0 0 0 0 0 O 0 o0 0 0
SPHAERIIDAE 0 0 10 0 2.5 4.33 00 0 0 0 O 1.25 2.16 0.03127  0.00007
UNIONIDAE 0 0 0 O 0 o 0 0 0 0 0 O 0 o0 0 0
PLANORBIDAE 0 0 0 O 0 o 0 0 0 0 0 O 0 o0 0 0
HYDRACARINA 0 0 0 O 0 o 0 0 0 0 o0 O 0 o0 0 0
SIALIDAE 0 0 0 O 0 o0 0 0 0 0 O0 O 0o o 0 (]
TOTALS 3 3 28 0 8.513.4 10 21 7 77 28.533.4 20 16.8 0.21063 0.03982

COMBINED SITE AVERAGES
AUGUST AND OCTOBER
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14.6 13 0.224 0.058



Appendix B, continued.

TABLE 12. BENTHOS IN THE ST. JOE RIVER (SITE #3), 31 AUGUST, 1987.

TAXA

CHIRONOMIDAE
CERATOPOGONIDAE
CHAO80RIDAE
TABANIDAE
DIPTERAN PUPA
ELMIDAE
HALIPIDAE
SIPHLONURIDAE
LEPTOCERIDAE
PHRYGANEIDAE
BRACHYCENTRIDAE
COENAGRIONIDAE
HYDROPTILIDAE
POLYCENTROPODIDA
LIMNEPHILIDAE
OLIGOCHAETA
HIRUDINIA
GAMMARIDAE
DAPHNIDAE
ASELLIDAE
SPHAERIIDAE
UNIONIDAE
PLANORBIDAE
HYDRACARINA
SIALIDAE

TOTALS

s's
SITE-MID
A B C
1 5 3
0 0 o
o 3 0
0 0 o
0 0 o
0 0 o
o o O
0 0 o
0 0 o
0 0 o
0 0 o
0 0 o
0 0 o
0 0 o
0 0 o
12 32 16
0 1 o
0 0 o
0 0 o
0 0 o
0 0 o
0 0 o
0 0 o
0 0 o
0 0 o
13 41 19

STD.
MEAN DEV

2.51.65
0 0
0.751.29

o

O OO0 OO0 O oo o
©O ©O OO0 O 000 © oo o o

0
17.7 8.43
0.250.43

0

[ay

© OO0 O oo o
O OO O o o o o

12 21.2 11.8

17

©O O Ohd O OWO OO O O OO

1

©

o O O O B O RO

I
©

8's

SITE-RB
B C
1 2
0 1
0 0
0 0
0 0
0 0
0 0
0 0
0 1
0 0
0 0
0 1
0 0
0 0
0 0
39 13
0 0
0 1
0 0
0 0
0 0
0 0
o 1
0 0
0 0
40 20

173

STD.

MEAN

DEV.
D
7 6.75 6.33
00.250.43
0 0 0
2 0.50.86
0 0 0
0 0 0
0 0 0
0 0 0
0 11.22
0 0 0
0 0 0
01.251.63
0 0 0
0 0 0
0 0 0
10 20.2 11.2
0 0 0
0 0.5 0.5
0 0 0
00.250.43
0 0 0
0 0 0
1 1.5 1.5
0 0 0
0 0 0
20 32.2 24.2

COMBINED SITES MID AND RB

STD. WET DRY
MEAN DEV. WGHT. WGHT.

4.62 2.34  0.02365 0.00611

0.12 0.21 NoweTwGHT 0.00001

0.37 0.64 NOWETWGHT 0.00016

0.25 0.43 0.08954 0.00359

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0.5 0.61 0.08935 0.0005

0 o0 ] 0

0 0 0 0

0.62 0.81  0.094%  0.00032

0 0 0 0

0 0 0 0

0 0 0 0

19 1.43 0.08551 0.01371

0.12 0.21 0.0009 0.00014

0.5 3.26  0.00308 0.00026

0 o 0 0

0.12 0.21 0.0015 0.0001

0 0 0 0

0 0 0 0

0.75 0.75 0.08981 0.01513

0 0 0 0

0 0 0 0

27 10.9 0.4783 0.04003



Appendix B, continued.

TABLE 13. BENTHOS IN THE ST.

TAXA S's

SITE-MID

CHIRONOMIDAE
CERATOPOOONIDAE
CHAOBORIDAE
TABANIDAE
DIPTERAN PUPA
ELMIDAE
HALIPIDAE
SIPHLONURIDAE
LEPTOCERIDAE
PHRYGANEIDAE
BRACHYCENTRIDAE
COENAGRIONIDAE
HYDROPTILIDAE
POLYCENTRPODIDAE
LIMNEPHILIDAE
OLIGOCHAETA
HIRUDINIA
GAMMARIDAE
DAPHNIDAE
ASELLIDAE
SPHAERIIDAE
UNIONIDAE
PLANORBIDAE
HYDRACARINA
STIALIDAE

N
OO0 OO0 000000000000 O0OO0OO0O0OO0OO K O

OO 0O 0000 O0OONOOOOOOOOOOOOOOW

(%}
N
©

TOTALS

COMBINED SITE AVERAGES
AUGUST AND OCTOBER

C

OO0 0000000 UOO0ODO0OO0OO0OO0DO0OO0OO0OOoOOOoOOoOOoOR

STD.
MEAN DEV

D

3 3.08
0 0
0.250.43

(=N« NelNelNeNeNeNeNe N Ne N ]

~N
(2]
'y

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0

CO0O 0 CO0O0OO0O0O0ONOOOOOOOOO O OO

[= =il N

110.211.1

STD.

SITE-RB MEAN DEV.

14 74

o N
=
=]

N
O~ OO OO OONHFHFOOROOOR OO OOOO

ON O OO0 O0OO0OO0OPRPRODOODOOOOOO OOO
w

N
N
'—\
p
o

cD

12 2528.7
4.56.68

U1 OO O OO ©o
O O O OO O

O O
N N
o v1 O
o o
D A
w w

O
N
o
H
w

0
0
0
0
0
0
0
0
0
0
0
0
0
0

[

5

=
Oo
N'

oclloocoocoocootwNoon
oo~
o
e o

10.

0
0
0
0
0
0

© © OO

10 11.
0

[
w
%]

ocCPocoocooco0oo0oPPowWooooOoORrROOOOOOO O OO
o

N

38 53.2 59.1

174

JOE RIVER (SITE 83), 13 OCTOBER, 1987.

COMBINED SITES MID AND RB

STD. WET DRY
MEAN DEV. WGHT. WGHT.

1412.8 0.04042 0.00586
2.253.34 0.00039 0.00032
0.12 0.21 0.00095 0.00008

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0o 0 0 0
0.120.21 0.00062 0.00003

0o 0 0 0
0.120.21 0 0

0o 0 0 0
0.12 0.21 NOWETWGNTNODRYWGHT

0o 0 0.02 0.00262

0o 0 0 0
8.870.04 0.04583 0.00888
0.250.43 0.00674 0.00081
0.253.26 0.00779 0.00096

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 O 0 0
5.756.75 0.03946 0.00795

0o 0 0 0
31.8 27.5 0.1622 0.02751

29.4 19.2 0.32



Appendix B, continued.

TABLE 14. BENTHOS IN THE ST. JOE RIVER (SITE 65), 31 AUGUST, 1987.

TAXA 8's /'S COMBINED SITES MID AND RB
STD. STD. STD. WET DRY
SITE-MID MEAN DEV SITE-RB MEAN DEV. MEAN DEV.  WGHT. WGHT .
A B C D A B cC D

CHIRONOMIDAE 14 5 1 13 8.25 5.44 8 5 8 16 9.25 4.08 8.75 0.68 0.01771 0.00276
CERATOPOGONIDAE 0o 0 O o0 0 0 00 0 0 0 0 0 0 0 0
CHAOBORIDAE 0O 0 0 O 0 0 00 0 0 0 0 0 0 0 0
TABANIDAE 0O 0 0 O 0 00 0 0 0 0 0 0 0 0
DIPTERAN PUPA 0 1 0 00.250.43 10 0 00.25 0.43 0.25 0 NOWETWGHTNODRYWGHT
ELMIDAE 0 o o o O o 01 0 0¢.250.43 0.12 0.21  0.00017 0.00012
HALIPIDAE 0O 0 0 O 0 0 00 0 0 0 0 0 0 0 0
SIPHLONURIDAE 0 0 0 0 0 O 00 O O O O 0 o0 0 0
LEPTOCERIDAE 0 0 0 0 0 O 10 1 2 10.70 0.5 0.35  0.00492 0.00135
PHRYGANEIDAE 0 0 0 0 0 O 00. 0 O O O 0 o0 0 0
BRACHYCENTRIDAE 0 1 0 00.250.43 00 0 0O O 0 0.12 0.21  NOWETWGHTNODRYWGHT
COENAGRIONIDAE 0 o0 0 0o 0 o 00 0 0 0 g o O 0 0
HYDROPTILIDAE 0o 0 O o 0 0 00 0 0 0 0 0 0 0 0
POLYCENTRPODIDAE 0 O O O 0 0 00 0 0 0 0 0 0 0 0
LIMNEPHILIDAE 0 4 0 72.752.94 00 6 0 o0 0 1.37 1.47 NOWETWGHTNODRYWGHT
OLIGOCHAETA 15 7 21 33 199.48 16 4 14 6,25 4.81 12.6 2.33 0.02042 0.00345
HIRUDINIA 0o 0 0 O 0 0 00 0 0 0 0 0 0 0 0
GAMMARIDAE 0o 0 0 O 0 0 00 0 0 0 0 0 0 0 0
DAPHNIDAE 0o 0 0 O 0 0 00 0 0 0 0 0 0 0 0
ASELLIDAE 0o 0 0 O 0 0 00 0 0 0 0 0 0 0 0
SPHAERIIDAE 0O 0 0 O 0 0 00 0 0 0 0 0 0 0 0
UNIONIDAE 0 0 1 82.253.34 01 0 00.25 0.43 1.34 1.45 0.01406 0.00873
PLANORBIDAE 0O 0 0 O 0 0 00 0 0 0 0 0 0 0 0
HYDRACARINA 0o 0 O 2 0.50.86 00 0 0 0 0 0.25 0.43 0.00002 0.00002
SIALIDAE 0 0 0 O 0 0 00 1 00.25 0.43 0.12 0.21 0.01883 0.00192
TOTALS 29 18 23 63 33.2 22.9 11 13 14 32 17.511.3 25.4 7.38 0.07613 0.01835
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Appendix B, continued.

TABLE 15. BENTHOS IN THE ST. JOE RIVER (SITE 05), 13 OCTOBER, 1987.

TAXA I's I's COMBINED SITES MID AND RB
STD. STD. STD.  WET DRY
SITE-MID MEAN DEV SITE-RB MEAN DEV. MEAN DEV. WGNT.  WGHT.
A B C O A B CD
CHIRONOMIDAE 24 0 64 6 23.524.9 13 55 30 31 32.2 14.9 27.8 5.01 0.03093 0.0047
CERATOPOGONIDAE 0 0 1 0 o.250.43 0 2 4 11.75 1.47 10.52 0.00012 0.00038
CHAOBORIDAE 0 0o 0 O 0 0 0o 0 O 0 0 0 0 0 0 0
TABANIDAE 0 0o 0 O 0 0 0o 0 O 0 0 0 0 0 0 0
DIPTERAN PUPA 0 0o 0 O 0 0 0o 0 O 0 0 0' 0 0 0 0
ELMIDAE 0O 0 0 O 0O o0 0 0 1 20.750.82 0.37 0.41 NOWETWGNT 0.00007
NALIPIDAE 0 0o 0 O 0 0 0o 0 O 0 0 0 0 0 0 0
SIPHLONURIDAE 0 0o 0 O 0 0 0o 0 O 0 0 0 0 0 0 0
LEPTOCERIDAE 0 0 0 O 0O o0 1 1 0 0 0.5 0.5 0.25 0.25 NOWETVGNT 0.00001
PHRYGANEIDAE 0 0o 0 O 0 0 0o 0 o0 0 0 0 0 0 0 0
BRACHYCENTRIDAE O 0 O O 0 0 0o 0 o0 0 0 0 0 0 0 0
COENAGRIONIDAE 0o 0 0 o 0 0 0o 0 o0 0 0 0 0 0 0 0
NYDROPTILIDAE 0 0 0 O 0 0 0o 0 O 0 0 0 0 0 0 0
POLYCENTRPODIDAE 0 0 O O 0 0 2 2 0 0 1 1 0.5 0.5 0.00927 0.00108
LIMNEPHILIDAE 0 0 0 O 0 0 0 [ ) 0 0 0 0 0 0 0
OLIGOCHAETA 1 0 6 2 2.252.27 1 0 6 83.75 3.34 3 0.53 0.00514 0.00092
HIRUDINIA 0 0 0 O 0 0 0 1 0 1 0.5 0.5 0.25 0.25 0.00826 0.00072
GAMMARIDAE 0 0 0 O 0 0 0 o O 0 0 0 0 0 0
DAPHNIDAE 0 0 0 O 0 0 0o 0 O 0 0 0 0 0 0
ASELLIDAE 0 0 0 O 0 0O 0 O 0 0 0 0 0 0 0
SPHAERTIDAE 0 0 1 0 9.250.43 0 0 0 10.250.43 0.25 0 0.0026 0.00157
UNIONIDAE 0 0 0 O 0 0 0O 0 O 0 0 0 0 0 0 0
PLANORBIDAE 0 0 0 O 0 0 0O 0 O 0 0 0 0 0 0 0
HYDRACARINA 0 o0 0 o 0 o0 0 0 0 10.250.43 0.12 0.21 NOWETWGHT 0.00013
SIALIDAE 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 25 0 72 8 26.2 28.1 17 61 41 45 41 23.4 33.6 7.70 0.05632 0.00958
COMBINED SITE AVERAGES
AUGUST AND OCTOBER 29.5 7.54 0.066 0.014
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Appendix B,

continued.

TABLE 16. BENTNOS IN THE ST. MARIES RIVER (SITE M), 31 AUGUST, 1987.

TAXA NHS 8's COMBINED SITES MID AND RB
STD. STD. STD.  WET DRY
SITE-MID MEAN DEV SITE-RB MEAN DEV. MEAN DEV. YGHT. WGHT
A B C D A B COD

CHIRONOMIDAE 0 00 1 0.250.43 7 7 1 14 3 2.12 1.28 0.00587 0.00131
CERATOPOGONIDAE 0 00 0 0 0 0 1 0 00.25 0.43 0.12 0.21 MOWETWGHT 0.00002
CHAOBORIDAE o o0 0 0 o0 0 0 0 00 0 0 o 0 0
TABANIDAE 0 00 0 0 0 0 0 0 00 0 0 0 0 0
DIPTERAN PUPA 0 00 0 0 0 0 0 O o0 0 0 o0 0 0
ELMIDAE 0 00 O 0 0 o 0 0 19,250.43 0.12 0.21  NOWETWGHT 0.00015
HALIPIDAE 0 00 0 0 0 0 0 0 00 0 0 0 0 0
SIPHLONURIDAE 0 00 0 0 0 0 0 0 00O 0 0 0 0 0
LEPTOCERIDAE 0 00 0 0 0 0 0 0 00 0 0 0 0 0
PHRYGANEIDAE o o0 O o O o o o 0Op 0 o0 0 0
BRACNYCENTRIDAE 0 00 0 0 0 4 0 0 0 11.73 0.5 0.86 NOWETWGHTNOORYWGHT
COENAGRIONIDAE 0 00 0 0 0 0 0 0 O 0 0O 0 0 0
HYDROPTILIDAE o 00 O o O 0 0 0 00 0 0 o0 0 0
POLYCENTRPODIDAE 0 00 0 0 0 0 0 0 00 0 0 0 0 0
LIMNEPHILIDAE 0 00 0 0 0 1 3 0 0 11.22 0.50.61 NOWETWGHTNODRYWGHT
OLIGOCHAETA 0 00 0 0 0 0 7 0 3 2.5 2.87 1.25 1.43 0.01481 0.00266
HIRUDINIA 0 00 0 0 0 0 0 0 00 0 0 0 0 0
GAMMARIDAE 0 00 0 0 0 5 0 1 0 1.52.06 0.75 1.03  NOITETWGHTNOORYWGH
DAPHNIDAE 0 00 O 0 0 0 0 0 00 0 0 o 0 0
ASELLIDAE 0 00 O 0 o0 0o o o 00 0 0 o 0 0
SPNAERLIDAE 0 00 O o O o 0 0 o0 0 0 o0 0 0
UNIONIDAE 0 o O 0 0 0 0 0 0 10.25 0.43 0.21 0.21 3.6248 2.6503
PLANORBIDAE 0 00 O o 0 0 0 0 00 0 0 0 0 0
HYDRACARIMA 0 00 0 0 0 0 0 0 10.250.43 0.12 0.21 NOWETWONT 0.00013
SIALIOAE 0 00 0 0 0 0O 0 o0 00O 0 0o o0 0 0
TOTALS 25 0 72 826.228.1 17 61 41 45 41 23.4 33.6 7.70  0.05632  0.00958

COMBINED SITE AVERAGES e Tl

AUGUST AND OCTOBER 29.5 7.54 0.066 0.014

177



Appendix B,

continued.

TABLE 17. BENTNOS IN THE ST. MARIES RIVER (SITE M), 13 OCTOBER, 1947.

TAXA BPFS

SITE-MID

A

CHIRONOMIDAE
CERATOPOGONIDAE
CHAOBORIDAE
TABANIDAE
DIPTERAN PUPA
ELMIDAE
NALIPIDAE
SIPHLONURIDAE
LEPTOCERIDAE
PHRYGANEIDAE
BRACHYCENTRIDAE
COENAGRIONIDAE
HYDROPTILIDAE
POLYCENTRPODIDAE
LIMNEPNILIDAE
OLIGOCHAETA
NIRUDINIA

GAI ARIOAE
DAPNNIDAE

i
o

ASELLIDAE
SPHAERIIDAE

UNIONIDAE

PLANORBIDAE
HYDRACARINA

SIALIDAE

©O ©O OO0 OO0 O OO0 OO0 OO0 O o o o ooo oo oo

©O ©O OO O O 0O OO0 OO0 OO0 O O O O oo oO oo o o

STD.
MEAN DEV

=
~N
=
~N

12 5.43
0.25 0.43

©O OO0 OO O oo ooo oo o

©O O OO0 O O 0O OO NOOOOOOOOOO OO OO
N
o
-

©O ©O OO0 O OO OO NO OO O OO OOOO OOo Oo

© ©O ©O o0 o o o oo

=
N

© O O ©O OO 00O OO OO O KB OO OO0 OO O o

B'S
STD.
SITE-RB MEAN DEV.
B CcC D

o

h =
o
w v

o

O 0OCO0OUVOOOOU N OOO O UOOOOUuU OO O O w
oo owoooo =)

©O ©O OO0 O OO OO NO OO OOOOOOO OO O o o
©O OO O 0O 0O 00 WO OO OOOOoOOoOORrR OOOOR

COMBINED SITES MID AND RB

TOTALS 10

COMBINED SITE

AUGUST AND OCTOBER

19 24 14.2 8.31

2 6 8.25 8.22
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STD. WET DRY
MEAN OEV. WGNT. WGHT.
7.750.25  0.08346  0.0108
0.12 0.21 NOWETWGNT 0.00004
0 o0 0 0
0o 0 0 0
0 0 0 0
0.12 0.21 NOWETWGHT 0.00087
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.12 0.21 NOWETWGNTNCDRYWGHT
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0
75 0.47  0.05127 0.00654
0.12 0.21  0.00738 0.00083
0o 0 0 0
0o 0 0 0
0o 0 0 0
0o 0 0 0
0.25 0.25 24.97247 17.00516
0 0 0 0
0 0 0 0
0 0 0 0
11.2 1.84 25.11458 17.02424

8.77 4.37



Appendix B, continued.

TABLE 18. SUMMARY BENTHOS NUMBERS AND WEIGHTS ST. JOE AND ST MARIES RIVERS
AUGUST AND OCTOBER,1987.

MEAN WET ORY

COMBINED MID & RB 9.5 9.28 0.236 0.073

"""" 2 ocre T

COMBINED MID & RB 20.0 16.8 0.210  0.040

o> we. o ocr. T
MID & RS 14.6 13 0.226 0.058

ST. JOE #3 AUGUST

COMBINED MID & RS rig 10.9 0.478  0.040

"""" oocree T

COMBINED MID & RB 3.8 27.5 0.162 0.027

o me. o ocr.
MID & RB 29.4 19.2 0.32 0.034

ST. JOE #5 AUGUST

COMBINED MID & RS 5.4 7.38 0.076 0.018

"""" oo T

COMBINED MID & R8 33.6 7,70 0.056  0.009

o we. w0 ocr.
MID & RSB 29.5 7.54 0.066 0.014

ST. MARIES M AUGUST

COMBINED MID &All 6.34 6.90 3.653 2.65%6

""""" wocroe

COMBINED MID & RS 11.2 1.8 25.114 17.02%

coewe ae. o oct. T

MID & RB 8.7 4.37 1.383 9.8
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Appendix B, continued.
Tabie 19. St Joe and St Maries Rivers lisnclogical data, 3! August and 13 October, 1987.

Site # (St. Maries River}, 3t August, [987.

Gepth | 3M fros Left Bank Mid- Channel

M froa Right Bank

i H ) Vi
i 02 Temp Cond 1062 Tesp Cond 02 Teap Cond !
i (ag/1) (L) (usho} | {mg/l) (C} ({usho} ; (mg/l) (C) ({umha) | i
i H ' i_i Time: 0830~
¢ 4 8. 194 51 4 8.2 19 81 1 8.4 19 51 i i Turbidity (NTW): 1.6
tod 8 18,8 51 | 8145 19 82t 83 19 S5t i pH: 7.44
21 &8t %9 324 81t 19 521 83 19 1 Alkalinity (ag/1): 34
I v 7.4 18 52 ) 7.4 1B.3 83 | i + Chlorophyll a fug/1):4.39
i 67 18 55 1 i i Mid Channel PCT ON: 2.1
5 V52 1. 13 i | Right Bank PCT OM: 1.9
6 ! i I 174 7200 b
7o ; ! P
Depth:3.5-4.1a Depth:b.3m Depth:1.3m
Secchi2.35e Secchi2.fBa Secchi’l.3s

Site § {St. Joe, above St. Maries), 31 August, 1987,

Depth | 3M from Left Bank |  Nid- Channel i 5N trom Right Bank
im : : Y
i 02 Tesp Cond 102 Temp Cond 02 Temp Cond ! :
i} {ag/t) {C)  ({usha} i {mg/l) (C) f{usho) i {sg/1} {C)} <{usha} | !
- e : b it Tise: 1030~
¢ 83 1 590 846 191857 7 8.5 19 38 ! Turbidity (NTU): 1.1
f 4 8.45 185 59 1 8.5 1B.4 185 { B.45 18.9 5B ! ! pH: 7.
2 1 8.4 185 60 % 8.5 19.3 190 i 8.4 (8.9 58 ! ! Alkalinity (mg/1): 37
I3 ¢ 8.4 183 62 1 8.45 193 191 | i i Chlorophyll 2 lug/1):2.13
4 { 8.4 18 195 ! | Mid Channel PCT OM: 2.5
5 0 Vo83 18 s i | Right Bank PCT OM: 1.6
b | i 8.3 17.8 206 N
74 8.2 1.7 206 L
8 i i 8.05 17.6 207
e | 6,55 18,3 207 |
o i i 57 16l 206
Depth:3.3a Depth:10.3a Depth:i.5n
Secchibottos Secchid.25s Secchibottoa

kemarks: Hid-channel conductivities sees exceedingly high.
Checked just abave confluence with 5t., Maries,
From surf to 8 aeters deep, conductivities were
b8, 89, 7i, 72, 73, 8t, 85, 84, and B7 ushos.
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Appendix B, continued.

Table 19 (cont.t.

Site 3 {St. Joe, helow St. Maries), 31 Auqust, 1987.
Depth | 5M from Left Bank | Nid- Channel i SM from Right Bank
1 T i :
{ 02 Tesp Cond |02 Tesp Cond 02 Temp Cond
! {ag/1} (C) {usha) ! (mg/1} (C} iumho) | {ag/l} {C) (usha)
¢ i 8 2t.4 49 ¢ B4 21 &0 8.2 2.4 51
14 7.9% 197 69 4 8.3 19.3 &7 1 B8.45 20,3 SI
2 0 7.9 193 70t 8.2 1§ j0 1 8.8 1.2 033
31 7.8 9.3 O073 8.1 18.6 70 |
L 7.9 18,3 7t
51 V7,73 18,3 82
6 Py 18 82
7o 146 1T B2
8 ! s 12,7 82
? 1 P83 17,6 B2
10 ! §5.45 17.5 8z |
1t ] 3 17,5 81 |
11.5 | N D YN A
Depth:3.3s Depth: Depth:1.5a
SecchiBattos Secchi: SecchiBottos
Site 2 (St. Joe, below Mission Point), 31 August, 1987.

Depth | 5M from Left Bank |  Mid- Channel ! SN fros Right Bank
o H !
i 02 Teap Cond 102 Tesp Cond 02 Temp Cond
! (ag/1} {C) ({usho) ! (mg/1} {(C} ({usha) ! (ag/1) (C} {umho)
9 4 9.0 22,4 83 ) 8,05 21,7 63 1 8.3 2.5 6l
0.9 | 9.5 2.7 6% | 8 20.5 48 ! B.65 20.8 o8
2 1 i 8 19.5 7 8.7 20.3 70
3 V7. 19 72
4 T 18 72
54 7.3 185 B4
6 i 6.8 185 83 !
7 i 6.3 183 Be
8 1 V6.2 18,5 87
74 i 6.2 183 8%
(/I i 8.4 :
1t ' |
1.5 : :
Depth:.a Depth: 8.4 Depth:1.75a
SecchiBattom Secchi 2.9 SecchiBottoa
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5t Joe and 5t Maries Rivers lianological data, 31 August and 13 October, 1367.

Time:

Turbidity (NTU):
pH:

Alkalinity (mg/l):

1320-
1.8
7.53
34

Chiorophyll a (ug/1):3.05

Nid Channel PCT OM:
Right Bank PCT OM:

Tine:

Turbidity (NTU):
pH:

Alkalinity (mg/i):

3.2
3.7

1530~
0.9
7.4
35

Chlorophyll a {ug/1}1:3.80

Mid Channel PCT OM:
Right Bank PCT OM:

0.5

2.4



Appendix B, continued.

Table 19 icont.i. St Joe and St Maries Rivers lianclogical data, 31 fugust and 13 October, 1987.

Site 8 (St. Maries Kiver! {3 October, 1987.
Depth iSM ¢rom Left Bank i Nid- Channel i M from Right Bank
M i i H
1Y) Teap Cond i 02 Teap Cond i 02 Tesp Cond K
viag/ily L) iusha} i tmg/ll () {usha} i g/l 0} {uano} -
______ Ve i R i_! Tise: 0930, 0845, 0745
g 3 5.8 3 ? 9.1 30 i 9 9.2 3t 11 Turbidity (NTU): !
t 8.9 3,7 LT I ¢ 3.3 3o 9 9.2 St ! pH: 6.35
2 1 3.9 9.7 T I 8.9 9.4 3t 9 9.2 52 1 % Mlkalinity img/l1): LM
I 8.8 9.7 36 8.9 9.7 st 9 9.3 32 1 | Chlorophyll a {ug/l): 1.77
§ : 8.8 9.8 32 i 1 Mid Channel PCT OM:
3! : 8.8 9.9 63 i i Right Bank PCT OM: 8.3
5 : 8.8 9.9 83 H
7 : ] I
Depth: 3.5-4.1s Depth: 8.4 Depth: 3.5
Secchi: 2.3 Secchi: - Secchi: -
Site 5 (St, Joe, above St. Maries), 13 October, 1987.
Depth i5M from Left Dank i Mid- Channel | SN troa Right Bank
m i i i
i 02 Temp Cond 1Y) Tesp Cond i 02 Tesp Cond i
ilag/1)  iC) {usho!} « (ag/1} (T} tuaho) ! tag/l) D) {uaho) v
_ ] ot : i1 Time: 1020
9 9.7 10.3 4 9.6 8.9 30 9.7 8.5 3¢ i1 Turbidity (NTU: 0.6
I 9.7 9.3 3§ i 9.6 8.4 30 ! 9.7 8.3 S0 1) opH: §.25
2 9.7 9.2 58 9.6 8.5 ) 9.4 8.5 30 1 Alkalinity (mg/l): 42
3 | H 9.8 8.5 5] i + Chlorophyll a (ug/l): 1.52
i : 9.3 8.5 92 { | Mid Channel PCT OM:
3 i 9.5 8.5 59 i 1 Right Bank PCT OM:
6 | : 9.6 8.3 59 i+ Carbon Dioxide (ag/l): 7
7 i 3.6 8.5 85 i i
g : 9.5 8.7 a8 |
9 i : 9.5 8.8 48
T ' 5.5 8.8 a8
Depth: 2.3 Depth: 9.3 Depth: 1.5
Secchi:  Bottos Secchi: 4.3 Seccni:  Bottom
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Appendix B, continued.

Table 19 {cont.).

Site 3 iSt. Joe, below 5t. Maries), i3 Octeber, 1987.
Cepth i3M troa Left Bank : Nid- Channel i SH tros Right Bank
1. VI i i
t 02 Temp Cond 102 Tesp Cond 17 Tesp Cond
{isg/1} (C) {usho) Vmg/ly (©) {usho) i (ng/]) {0} {uaho}
¢ 1 8.6 1.9 58 ! 8.6 i 60 | 8.5 12 59
t 1 8.b 1.7 &0 | 8.7 10 80 | 8.3 11.9 59
21 i 8.7 9.5 .Y
30 8.7 9.5 62 |
4} i 8.7 9 4
51 i 8.6 9 2
6 ! i 8.6 9.2 76 !
71 H 8.6 9 7
8 | ! 8.6 9.3 8
9 1 i 8.5 9.5 78
10 ¢ ! 8.5 9.3 79 |
it ! i 8.5 9.5 80 |
11.9 ¢ i '
Depth: 1.5 Depth: 11.1 Depth: 1
Secchi: Bottos Secchi: 3.2 Secchi: Bottos
Site 2 (St. Joe, helow Mission Paint , 13 Octaber, 1987.
Depth 15M trom Left Bank ] Mid- Channel { 54 from Right Bank
M ] d
i 02 Tesp Cond P02 Teap Cond 102 Tesp Cond
{lag/l} D) {usho) 1 img/l) (D) fusho!} | (eg/]) (D) {usho}
¢t a7 12,9 8¢ | 8.2 13.3 76 8.4 13 85
1+ 483 12.3 82 | 8.2 13.2 80 | 8.4 12.2 90
21 i 8.2 12.4 80
I : 8.2 12.2 8t |
i 8.1 12.1 :3
g ! ] 8 12 a8 |
& 1 i 8 12 92 i
74 ! 1.9 11.9 92 |
8 ! ' 1.7 12 92
g : H
101 : i
i ! i
1.5 | : :
Depth: 1.3 Depth: 8.2 Depth: 1.3
Secchi: Bottos Secchi: 2.5 Secchi: Bottos
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5t Joe and S5t Maries Rivers lianclogical data, 31 August and 13 October, 1987.

Tise: 1300, ?, ?
Turbidity (NTU):
pH:

Alkalinity (mg/l1):
Chloraphyll a (ug/l):
Mid Channel PCT OM:
Right Bank PCT OM:
Carbon Dioxide {(msg/1):

Tine:

Turbidity (NTW):

pH:

Alkalinity (ag/l):
Chlorophyll a fug/l):
Nid Channel PCT OM:
Right Bank PCT OM:
Carbon Dioxide (mg/l):

0.7
6.1
Lh
.80

4.7

1500
0.95

o
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Appendix B, continued.
Table 20. 5t Joe and St Maries Rivers nutrient analyses, 31 August and 13 Octcber 1987,
Three bottles were collacted at each site (A, B, and C) and

“three sasples were analyzed from each bottle. There are, then, three
repiicates of lab variability and three of collection variability.

e

31 August, 1987

TOTAL PHOSPHGRUS

51TE ] NITRATE NITROGEN d KJELDARL NITROGEN ;
' {ug/1} i {ag/1) i tag/l}
P ¥ #3 Mean  §TD ! 1 £ 8 Mean STh $! L Y3 3 Mean 87D
2 4 S S A . 9 2.80 % 0.10 0.14 0.12  0.020 1 0,014 0,008 0.012 Q.011 9,003
] v 7% 13 o Le2t 0,24 0,20 0,22 0,020 ¢ 0,023 0,026 0.035 0,028 0.0051
L I 3 L6211 0.14 0.12 0,13 0,010 1 0,024 0.024 0,020 0,023  0.0019
Mean } 10 ¢ 8 9.1 1016 0,15 ERR 0,137 70,020 0,019 0,022 0.0207
STD 11,42 vaaesl, 23 2.29 1 0,06 0.03 ERR 0.048 1 0.00 0,01 0,01 3.0078
24 ol 2313 1T 429 0416 0.1 0,16 0,000 3 0.024 0.029 Q.024  0.0Z6  9.0024
B P13 19 18 429 0.22 0.20 0.21 0,010 § 0,023 0,024 0,023 9,023 0.0005
C o2 13 13 17 448 0,17 012 0.12 0,000 : 0.018 0,023 0.018 0,020 9.0024
Mean i1 22 16 15 17.5 i 0,17 0.16 ERR 0.143 V0,022 0,025 0,022 0.0229
STD 14.78 4.86 3.4 3450 0,04 0.03 ERR 0.037 1 0.00 0,00 0,00 4.0031
$ A I - T 6 2.80 1 0.14 0.12 0,13 0,010 1 0,006 0,012 0,012 0.010 0.0028
B 131 13 15 L2440 0010 0410 0,10 0,000 { 0.016 0,024 0.012 0,007  0.00%0
C - - T S 0,00 0,14 0.14 0,14 0.000 1 0,004 0,002 0.007 0.004 0.002!
Mean i 9 10 7 8.5 v 013 012 ERR 0,123 10,009 0,013 0.010 0,010s
§TD 13,04 4,41 4.7 %101 0,02 0.0Z ERR 0.018 1 0.01 0,01 0,00 0,0064
M4 VR le 72 LM 020 0,28 0,28 0,25 0,038 ! 0.020 0,023 0.021  0.021  0.0012
B} 43 33 30 35 5.84) 024 0.20 0,22 0,020 1 0,023 0,026 0,035 0.028  0.0051
L i 2% 30 28 .72 0.18 0.22 0,20 0,020 0,024 0,043 0.035 0.034 06,0078
Mean | 31 26 26 78.0 vt 0,23 0.28 0,229 v 8,022 0,031 0,030 0.0278
STD 19.01 7.42 3,43 7.68 1 0,02 0.03 0.00 0.037 1 000 4,01 0.0l 45,0075
13 October, 1987
SITE i NITRATE NITROGEN ' KJELDAHL NITROGEN ] TOTAL PHOSPHORUS
H (ugs1) : {ng/1} : (ag/1}
v # #2 ¥ Mean  STD ! #1 $2 43 Mean STD ¢ £ 71 #2 $ Mean 870
82 A Sl 19 19 0,000 0,14 014 0.4 0,15 0,009 1 0.012 0.017 0,014 0.014  0.0024
B P93 O33120 Lae3 o012 0u4 012 013 0,009 ! 0,008 0,010 0,010 0.009  0.0009
L V125 12 100 260 0.tk 0.4 0014 0015 0,009 § 0,012 0,014 0,016 0.014  0.0014
Mean | 20 1%¥ 21 20.1 vo0.14 0,15 0,13 0,140 ¢ 0,010 0,014 0,013 0.0126
5TD §7.0% 11,7 B.41 9.21 1 0.02 0.01 0,01 0.413 1 0,00 0,00 0,00 0,0028
4 P40 47 40 42 3260 0,10 010 0012 011 0.009 ! 0.018 0,012 0,016  0.015  ©,0028
B P22 2 220,00 1 0.12 0,13 0,12 0,003 } 0,014 0,012 0,014 0,013 0,0009
C vy 2% 17 8.63 ¢ 2.16 0.14 016 0,000 } 0,014 0.014 0,012 0.013  §,0014
Mean | 24 32 40 29.3 o013 0.1 012 0,128 10015 0,013 0,014 9.0142
57D Z.7 10.7 0.00 12,28 & 0,02 0,02 6,00 023 1 0,00 0,00 0,00 9,000
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Appendix B, continued.

Table 20 fcont.}. St Joe and St Maries Rivers nutrient analyses, 31 August and 13 October, 1987,

13 October, 1987 (cont.)

SITE } NITRATE NITROGEN ] KJELDAHL NITROGEN i TOTAL PHOSPHORUS
i {ug/1} i fng/l) i {ng/1)
P8 32 8 Mean  STD ! # 2 43 Mean STD ¢ # $2 3 Mean 510
5 A HE B & - 10 4,31 % 0,08 0,04 0.08 0,07 0.019 ! 0,005 0.012 0,004 0,007 0.0036
B V14 15 9 13 2,95 0.06 0.06 0,08 0.07 0.009 ! 0.018 0.000 0,003 0,007 0.007%
L HE S L 13 3.25 % 0.10 0.10 90.08 0.09 0.009 | 4.014 0.0l4 0,013 0,014 0.0012
Mean i 10 {3 10 1i.8 i 0,08 0.07 0,08 0,074 V0,012 0,009 0,007 0.0094
STD 12.44 aeaasd, 3] 3.86 1 0.02 0.02 0.00 0.018 1 2.00  9.01 0.00 0, 00461
M A % ST SN § B 1] 24 0,18 6,20 0.18  0.19  0.009 ! 0,018 0.029 0.024 0.024 G, 0045
B V26 26029 27 1.A3 ) 0.16 0,18 0,17  0.010 } 0,028 0,018 0,028 0,025 0,0047
L R X S S . 1 820 0,20 0,20 6,22 0,21 0.009 i 0.029 0.018 0.022 4.023 0.G045
Mean + 3t 27 32 30.0 Yoo,18 0019 0,20 0,190 V0,025 0,022 0,023 0,028
8TD 13,36 1.593 2,88 3450 4.02 0.01 0,02 0.017 ¢+ 0.00 0,01  0.00 3,0044
INO3  TKEN TP
$2  Mean w/in bottie STD: + 2.0 0.0Z 0,003
Overall §TD: V2,3 0,05 0,008
§3  Mean w/in bottle 8TD: | 5.0 0.00 0.004
Overall 3TD: V5.2 0,04 0,003
85 Mean w/in bottle STD: | 2.0 0.00 0.003
fverall STD: 5.0 0,02 0.006
$%  MNear w/in bottle 5TD: 1+ 3.6 9,03 0.005
Gverall STD: 7.7 0,08 0,007
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Appendix B, continued.

Table 21. FPeriphyton {attached henthic aigae) from the 5t Joe and St Maries Rivers,
31 August - 13 October, 987

Froa Glass Slides Froa Wood Stakes

Voluae Davis’ 1+ Dry LOI Percent  Chl a ! Dry LI Percent Chi a

Settled* Results i Weight LOI {Trichr) | Weight Lol
(al} {al) i(ng/ca2) (mg/cal) (ng/a2) | (g/a2) (g/ed) {ug/1)
L 74 H 3.1 .31 12.9 2.25 17.44% 18,37 3.61 0.8 22161  26.11
L 5 ! N/A 2.9 4 N/A N/A N/A N/A L 099 0,383 36.43%1  17.9%
# d 2.1 30 .87 0.44 153331 30,68 % 0.577 0,23 39.88% 10.79
M ; N/A 2.8 ! 3.05 0.47 9,311 1s.88

N/A N/A N/A N/A

#Fros scrapings from glass microscope slides (top and bottoa), as per Davis, 1947,
Settled two days, incubated 43 {Davis incubated 40 days). Upon
centrifuging, voluae was 0.3 and 0.33 &l in the site 2 and site 5 samples,

respectively.
SITE REP CHL Ashed  Dry filter Area Carr Dry Corr Ash ZLOI
ut wt wt ca2 {ng/ca2)

S-5lide 127,23 0.118% 0,12656 0.0894  18.75 1,981B66 1.346b66  21.96%
3-Glide 2 37,71 0.13584  0.1647 0.08874  18.75  4.0512 3.5378666  11.66l
5-Slide 32111 0.13082 0.13839 0.0%05  1B.73  2.5648  2.1504  16.16%
S-dar 0,09908 ¢.10381 0.08893 24 0.333904 0.321038  39.4MX
3-dar 0.10584 0,11455 0.09044 24 0.99425 0.433331  36.43%
M-dar 0,2012% 0.2125% 0.09134 24 5,049383 4.580414 7.29%
2-dar . 0.13681 0.17614 (.08942 24 3613313 2.807916 22,291
2-8lide 0.42399 0.49692 0.08913 I1.41612 12.89733 10.65408  17.39%
G - MEAN 30,68333 2.843955 2,423244 16,59
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Appendix B, continued.

Table 22. Numbers (per L) and biovolume (mm3/L) of algae genera collected

31 August, 1987.

| st. Joe St. Joe St. Joe St. Maries
Algae | site2 Site 3 Site 5 Site M
Genera | Number Vol Number Vol Number Vol Number vol
|
I
Melosira | 5922 0.012 10660 0.021 5330 0.011 47970 0.095
Dinobryon | 112522 0.212 10660 0.020 18655 0.035 125255 0.236
Cryptomonas ] 2961 0.000 10660 0.002 31980 0.005 82615 0.012
Gomphonema | 56261 0.288 38642 0.198 77285 0.395 29315 0.150
Tabellaria | 29611 0.155 26650 0.140 66625 0.350 10660 0.056
Amphora e | 2961 0.015 5330 0.027 2665 0.014
Scenedesmus | 35533 0.004 5330 0.001 10660 0.001
Synedra | 18655 0.009 23985 0.012 18655 0.009
Ankistrodesmus | 14806 0.000 5330 0.000 18655 0.000 13325 0.000
Pediastrum e | trace 2665 0.000
Pinnularia | 2961 0.013 13325 0.059 10660 0.047
Aphanizomenon | 15990
Gloeocystis e | 10660 0.002
Cymbella e | 8883 0.045 10660 0.054 7995 0.041 2665 0.014
Navicula e | trace 2665 0.001 trace
Cyclotella | trace
Nostoc e | 20728 0.022
Ulothrix | trace
Fragillaria | 17322 0.012
Diatomella | trace
|
|
TOTAL | 293,149 0.766 175,889 0.544 250,510 0.848 383,760 0.636
[
Rotifers
Lindia
Polyarthra 20 N/A

e Biovolumes are estimates.
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Table 23. Numbers (per L) and biovolume (mm3/L) algae genera collected
13 October, 1987.

| St. Joe St. Joe St. Joe St. Maries
Algae | site2 site 3 site 5 Site M
Genera |Number Vol Number Vol Number Vol Number Vol

I
Melosira | 111042 0.221 26650 0.053 17767 0.035 26650 0.053
Dinobryon | trace 302033 0.569 8883 0.017 trace 0.000
Cryptomonas | 146575 0.022 17767 0.003 5922 0.001 189215 0.028
Gomphonema | 88833 0.454 159900 0.817 112522 0.575 47970 0.245
Tabellaria | 48858 0.257 142133 0.746 56261 0.295 26650 0.140
Amphora e | 4442 0.023 8883 0.045 5922 0.030 5330 0.027
Scenedesmus | 35533 0.004 35533 0.004 trace 0.000 21320 0.002
Synedra | 31092 0.015 62183 0.031 50339 0.025 7995 0.004
Ankistrodesmus | 31092 0.000 26650 0.000 trace 0.000 13325 0.000
Pediastrum | trace
Pinnutaria | 8883 0.039 trace 2961 0.013 5330 0.024
Cymbel la | 22208 0.114 26650 0.136 17767 0.0 2665 0.014
Navicula e | 4442 0.002 29611 0.013
Oocyctis | 26650 0.009
Nostoc e | trace 35533 0.037 trace
Ulothrix | 319800 0.096 32572 0.010 trace
Fragillaria | 8883 0.006 trace
Diatomella |

I

!
TOTAL | 861,683 1.252 808,382 2.405 376,060 1.142 373,100 0.545

I
Rotifers

Lindia 67 N/A 67 N/A
Polyarthra 67 N/A 140 N/A

e Biovolumes are estimates.
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